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BACKGROUND OF THE INVENTION 
[0002] The present invention relates in general to systems or methods for 
analyzing data (collectively "data analysis systems" or simply "analysis systems"). In 
particular, the present invention relates to highly configurable and customizable 
analysis systems' that provide non-information technology specialists with the 
capability of modifying the ways in which information is organized. 
[0003] Access to adequate, relevant, and accurate information in a timely and 
integrated manner is increasingly necessary for an organization's survival in the 21^* 
century. Organizations seeking to use information in an efficient and effective 
manner face many obstacles. Many of those obstacles can be placed into one of two 
general categories. The first category of obstacles is the problem of collection. 
Effective data analysis requires that the necessary data exist in a way such that it can 
be stored, processed, and accessed in a timely manner. The second category of 
obstacles relate to the navigation, parsing, and analysis of the existing pool of data. 
The second category of obstacles often includes both the problem of finding a "needle 
in a haystack" as well as the problem of "not seeing the forest for the trees." 
[0004] Increasingly inexpensive data capture and storage technologies provide 
data analysts with an abundance of data that can potentially be "mined" in highly 
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valuable ways. However, the development of tools designed to combat the second 
category of obstacles has not kept up with the development of data capture and storage 
technologies. Existing tools do not provide a sufficiently effective way for an 
organization to mine their data. This lacking is particularly evident in the context of 
asset management applications, where the technology of capturing data may not be 
cognizant of how the analytical functionality would desire to analyze the captured 
data. 

[0005] One significant obstacle to comprehensive, inexpensive, and timely data 
analysis is the difficulty in achieving highly granular and customized processing that 
is tailored specifically to the topic of analysis. A wide variety of analysis systems face 
common challenges relating to granularity and customization. Highly customized 
systems are expensive and time consuming to implement, as well as to maintain. One 
type of analysis system in which customization challenges are particularly evident is 
in the realm of asset management applications. Different types of assets may focus on 
entirely different types of data. 

[0006] Various types of asset management applications or asset inventory 
management applications (collectively "asset management programs" or "asset 
management software") are available to assist organizations in better managing their 
assets. By more closely tracking asset-related information, organizations can leam 
how to: maintain assets more efficiently; make better procurement decisions by 
avoiding the pixrchase of relatively expensive assets (factoring in post-purchase costs); 
and better coordinate decisions relating to assets so those decisions can further the 
overall goals of the organization. Like other embodiments of analysis systems, asset 
management software can require a wide variety of different data design 
configurations to support the desired data analysis. Changes to the underlying data 
design of an application requires changing the imderlying database table definitions, 
which in turn require the services of an information technology specialist, such as a 
database administrator. 

[0007] The business realities of software development actively impede the 
development and implementation of effective asset management solutions because the 
challenges of better asset management are not conducive to a "one size fits all" 
software solution. In contrast to less context dependent applications such as word 
processing, asset management is specific to the type of organization, the type of 
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assets, and the type of events or transactions that relate to the assets and organizations. 
In short, effective asset management requires a high degree of granularity, which 
requires a high degree of flexibility and customization. If an asset management 
application is to successfully automate any type of meaningful analysis, it needs to 
incorporate the viewpoint and decision making structure of the particular organization 
or sub-unit of the organization. 

[0008] Highly customizable software in any context is expensive to implement as 
well as maintain because the functionality of such software is heavily dependent upon 
the data design that underlies the particular asset management application. The 
creation and subsequent updating of the imderlying data design requires time intensive 
activities by highly skilled persons such as database administrators and data architects. 
[0009] It would be desirable if the data design underlying a particular software 
application could be modified by a user through the use of the application itself, and 
not through specialized database management tools. Such changes could be made by 
persons without any special technical expertise relating to databases and data designs. 
In such an application, the ways in which data is organized can be changed without 
changing the database table definitions. 

[0010] Small organizations could benefit greatly by such functionality because 
application service providers ("ASPs") and other vendors could provide small 
organizations the ability to inexpensively configure and customize applications that 
would be too expensive to create in-house. Large organizations could also benefit by 
such technology, because business domain experts could implement fundamental 
changes to the data design of the analysis system without the time and expense 
involved in requiring assistance from a database or data design specialist. 
[0011] The known existing art does not teach or in any way affirmatively suggest 
the use of a template by non-technical users to customize an asset management 
application or other form of analysis system, by modification of the underlying data 
design. The thought of allowing users without any information technology expertise 
to change the underlying data design of an application runs counter to well established 
prudent practices in database management. Moreover, the difficult tradeoffs between 
meaningful customization and robust parameters for constraining xmdesired user 
activities affirmatively teach away fi-om the ability of a non-technical user to configure 
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an analysis system through the modification and configuration of the data design used 
by the particular software applications making up the analysis system. 

SUMMARY OF THE INVENTION 
[0012] The present invention relates in general to systems or methods for 
analyzing data (collectively "data analysis systems" or simply "analysis systems"). In 
particular, the present invention relates to a highly configurable and customizable 
analysis system that provides non-information technology specialists with the 
capability of modifying the data design to enhance various analysis functions without 
needing to implement changes to the database tables and columns. 
I. TEMPLATE BUILDER 

[0013] Various application **templates" allow users to modify the data design 
underlying an application through the application itself, and not a specialized database 
design or management tool. Thus, data design changes can be made more quickly, 
less expensively, and without changing the any tables or columns in the database. In a 
preferred embodiment, the application incorporating the templates is an asset and 
inventory management application ("AIM" or simply "asset management 
application"). A wide variety of different application contexts can incorporate an 
analysis system that utilizes configurable templates to modify the data designs used by 
those applications without making any changes to the ways in which database 
colimms and tables are defined and implemented in the database. 
[0014] The template-based approach to modification of the xmderlying data design 
is particularly beneficial in contexts involving highly normalized and granular data 
that involve a significant number of interrelationships. For example, in an application 
service provider ("ASP") embodiment of an analysis system interfacing with an asset 
management application, there are a multitude of different organizations, assets, 
transactions, business rules, roles, accounting practices, and other distinguishing 
characteristics required for truly modular and granular processing. The number of 
potential relationships between these various attributes grows exponentially as the 
number of attribute records in the database grow. 

[0015] In some asset management embodiments of the system, an asset subsystem 
is used to track and process asset attributes, an organization subsystem is used to track 
and process organization attributes, and a transaction subsystem is used to track and 
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process transaction attributes. By providing users with the abiUty to easily modify and 
configure the different relationships between the different types of attributes, the 
system provides business users with the ability to maximize the possibilities for 
customization, allowing the analysis system to view data in way that most closely 
resembles how the organization would find the information to be relevant. 
[0016] In some asset management embodiments of the system, an asset template 
is used to define asset attributes, an organization template is used to define 
organization attributes, and one or more transaction templates are used to define 
various transaction attributes. In a preferred embodiment, there are three transaction 
templates, a transaction header template, a transaction body template, and a 
transaction detail template. Transaction templates can be used to correlate business 
activities with accounting events. 

[0017] In some embodiments, the existence of templates with the functionality to 
modify the underlying data design of a software application can be thought of as an 
interactive interface layer between the appUcation and the database. Such templates 
allow the application to change the data design without requiring the modifying user 
to be cognizant of the physical database table structure, much less possess the 
knowledge to actually modify the physical database table structure. 

II. QUERY BUILDER 

[0018] The user interface for submitting queries, generating reports, and 
performing searches (collectively "queries") can possess the degree of granularity and 
customization that corresponds to the user interface that is used to create the 
templates. Dynamic reports can thus be created from fields that have been defined 
through the user interface, freeing the user from limitations that would otherwise be 
inherent in any type of implementation or setup process. The interface allows users to 
modify the data design underlying an application through the application itself, and 
not through a specialized database design or management tool. Thus, data design 
changes can be made more quickly and less expensively, without changing the 
definitions of any database tables or columns. Moreover, newly created of modified 
fields can serve as the basis for new types of analysis and reports. In a preferred 
embodiment, the application incorporating the templates is an asset and inventory 
management application ("AIM" or simply "asset management application"). A wide 
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variety of different application contexts can incorporate an analysis system that 
utilizes configurable templates to modify the underlying data designs used by those 
applications. 

[0019] The highly flexible and customizable approach to the configuration of the 
underlying data design is particularly beneficial in contexts involving highly 
normalized and granular data involving a significant number of interrelationships. For 
example, in an application service provider ("ASP") embodiment of an analysis 
system interfacing with an asset management application, there are a multitude of 
different organizations, assets, transactions, business rules, roles, accounting practices, 
and other distinguishing characteristics required for truly modular and granular 
processing and reporting. The number of potential relationships between these 
various attributes grows exponentially as the nvmiber of attribute records in the 
database grow. 

[0020] Li some asset management embodiments of the system, an asset subsystem 
is used to track and process asset attributes, an organization subsystem is used to track 
and process organization attributes, and a transaction subsystem is used to track and 
process transaction attributes. All data can be stored in user-defined database tables 
and user-defined database fields. Such customizations can then be the basis for report 
queries, and the automated reports resulting fi-om those queries. By providing users 
with the ability to modify and configure the different relationships between the 
different types of attributes, the system provides business users with the ability to 
maximize the possibilities for customization, allowing the analysis system to view 
data in way that most closely resembles how the organization would find the 
information to be relevant. 

[0021] Various aspects of this invention will become apparent to those skilled in 
the art firom the following detailed description of the preferred embodiment, when 
read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] Figure 1 is a process flow diagram illustrating an example of an analysis 
system allowing a user to interact with the data design through the use of a template 
and a query. 
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[0023] Figure 2 is a schematic block diagram illustrating an example of data 
collection process in an asset management embodiment of the analysis system. 
[0024] Figure 3 is a relationship diagram illustrating an example of the different 
types of data sources that can be incorporated into an asset management embodiment 
of the analysis system. 

[0025] Figure 4 is a flow chart illustrating an example of an asset management 
embodiment of the analysis system, performing an analysis of asset-related 
information to determine responsibility for asset utilization, and developing a lease 
relationship between an asset owner and an asset user based on asset utilization 
criteria. 

[0026] Figure 5 is a flow chart illustrating an example of automated maintenance 
activities invoked by an asset management embodiment of the analysis system. 
[0027] Figure 6 is a flow chart illustrating an example of asset management 
functionality after a work order is generated based on maintenance approval. 
[0028] Figure 7 is a process flow diagram illustrating an example of the data 
acquisition and analysis functionality that can be performed by an asset management 
embodiment of the analysis system. 

[0029] Figures 8a-8e are block diagrams illustrating examples of subsystem-level 
views of the analysis system in an asset management embodiment. 
[0030] Figure 9 is a block diagram illustrating the use of a template as a 
customizable interface between the various attributes that can be tracked and 
processed by an asset management embodiment of the analysis system, and the 
automated processing that can result. 

[0031] Figure 10 is block diagram illustrating an example of different types of 
templates that can be incorporated into the analysis system, and some of the 
processing elements that can be acted upon by those templates. 

[0032] Figure 11 is a screen view illustrating an example of an asset entity 

template screen that can be incorporated into the analysis system. 

[0033] Figure 12 is a screen view illustrating an example of an organization entity 

template screen that can be incorporated into the analysis system. 

[0034] Figure 13 is a screen view illustrating an example of a transaction template 

screen that can be incorporated into the analysis system. 
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[0035] Figure 14 is a screen view of a template management layout screen that can 
be incorporated into the analysis system. 

[0036] Figure 15 is a screen view of a template management search screen that 
can be incorporated into the analysis system. 

[0037] Figure 16 is a flow chart illustrating an example of a method for using a 

template to support customized and automated analysis processing. 

[0038] Figure 17 is a flow chart illustrating an example of a method for using a 

template in the context of an asset management embodiment of the analysis system. 

[0039] Figure 18 is a screen view illustrating an example of a reports screen for 

non-entity based reports that can be incorporated into the analysis system. 

[0040] Figure 19 is a screen view illustrating an example of a reports screen for 

entity and transaction based reports that can be incorporated into the analysis system. 

[0041] Figure 20 is a screen view illustrating an example of an express builder 

screen that can be incorporated into the analysis system. 

[0042] Figure 21 is a screen view illustrating an example of a reports list screen 
that can be incorporated into the analysis system. 

[0043] Figure 22 is a flow chart illustrating an example of a method for 
customizing reports. 

[0044] Figure 23 is a flow chart illustrating an example of a method for creating 
highly customized reports in the context of an asset management embodiment of the 
analysis system. 

[0045] Figure 24 is a diagram illustrating the relationships between Figures 24a-h. 
[0046] Figures 24a-h are portions of a database diagram illustrating an example of 
a database table design that can support highly customized report management for 
non-technical information technology users. 

DETAILED DESCRIPTION 
[0047] The present invention relates in general to systems or methods for 
analyzing data (collectively "data analysis systems" or simply "analysis systems"). In 
particular, the present invention relates to a highly configurable and customizable 
analysis system that provides non-information technology specialists with the 
capability of modifying the underlying data design (without changing the design of the 
database tables) to enhance various analysis functions. 
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!• INTRODUCTION OF ELEMENTS 

[0048] Figure 1 is a process flow diagram illustrating an example of an data 
analysis system ("analysis system" or simply "system") 100 allowing a user 102 to 
manipulate a data design 1 13 in order to facilitate greater granularity in performing the 
analysis. The analysis system 100 can be used to analyze virtually any type of data, 
including both quantitative and qualitative information. The analysis system 100 can 
assist an organization in navigating, organizing, and otherwise harvesting value from 
the potentially vast libraries of the data maintained by the organization. In some 
embodiments, the system 100 is utilized by an asset and inventory management 
application ("asset management application") to allow organizations to make better 
decisions regarding their assets by providing an analysis relating to relevant decision- 
making factors. In altemative embodiments, a wide variety of different contexts can 
benefit from interfacing with the analysis system 100. Banks could use the analysis 
system 100 to analyze different types of loans. Real estate brokers could use the 
analysis system 100 to analyze the cost-benefit analysis of certain types of real estate 
transactions. Sports teams could use the analysis system 100 to determine desirable 
player acquisitions or trades. The nvimber of different uses for the analysis system 100 
is limited only by the potential number of goals that a user 102 can have with respect 
to analyzing information. 
A, User 

[0049] The user 102 is potentially any person or entity that can request that an 
analysis be performed by the system 100. In many embodiments, the user 102 is a 
human being affiliated with some type of organization. However, users 102 can also 
be various forms of automated intelligence, such as neural networks, artificial 
intelligence, expert systems, and automated agents. If the user 102 is a person, that 
person need not possess information technology expertise relating to database 
administration or data architecture. A user 102 without such expertise can use one or 
more templates 108 to interact directly with the data design 113, modifying or 
expanding upon the data design 113 as desired (without modifying an a database 
structure 111)). The system 100 is highly customizable and configurable by a wide 
range of users 102, so long as those users 102 are duly authorized to engage in such 
activities. 
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B* Access Device 
[0050] An access device 104 is potentially any device that allows the user 102 to 
interact with the system 100 by interacting with the user interface of the application(s) 
housed in an application device 110. In a preferred embodiment of the system 100, 
the access device 104 is some type of computer or communications device with an 
Internet browser. Such devices can include handheld devices such as personal digital 
assistants, cell phones, wireless pagers, laptops with wireless modems, and other 
similarly portable devices. Access devices an also include more traditional computer 
laptop, desktop, mini-computer, super-computer, and mainframe environments. 

C. User Interface 
[0051] A user interface is what connects the activities of the user 102 interacting 
with the access device 104 to the application housed in the application device 110. In 
a preferred embodiment of the system 100, the user interface is a web site. The user 
interface can be broken down in various components that perform specific tasks. The 
templates 108 used to modify the data design 113 are one example of such user 
interface components. Additional examples include a query 106 and a report 107. 
Queries 106 can be sent to the application in order to generate a corresponding report 
107. 

1. Templates 

[0052] In a preferred embodiment of the system 100, one or more templates 108 
are used to interact with, modify, and further define the data design 113 used by the 
system 100 to support the various analysis functions. In a preferred embodiment, 
templates 108 can be used by users 102 to organize information into various 
hierarchical trees. For example, in an asset management embodiment, one type of 
template can be an asset template, with one branch on the "tree" representing 
industrial equipment, with subsequent branches representing forklifts and large 
battery powered forkUfts, respectfully. Templates 108 can take a wide variety of 
different forms (including non-hierarchical and non-graphical forms) while still 
allowing for interactions with the data design 113 used by the applications of the 
system 100. However, to facilitate the ability of business users 102 possession little 
or no information technology expertise, graphical hierarchy trees can be preferable to 
other interface approaches. In a preferred embodiment of the system 100, online 
analytical processing ("OLAP") functionality is supported by the system 100 using 
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templates 108. Versatility in the templates 108 used by the system 100 can be helpful 
in making the user interface for data design 113 modifications as user friendly as 
possible. Template 108 functionality is described in greater detail below. 

2. Query 

[0053] Templates 108 are used to define or modify the data design 113 used by a 
particular application interfacing with or connect to the system 100. The data design 
113 as then defined can be populated with data that is useful for the purposes of 
conducting an analysis. An analysis can be invoked by the creation and submission of 
a query 106. In a preferred embodiment, all of the nuances in the highly normalized 
and highly granular data design 113 can be used in the construction of the query 106. 
Queries 106 involve the searching of the data accessible to the analysis system 100 
based on the criteria of the query 106. Queries 106 can also involve more than merely 
searching for particular data. An analysis can also be automatically invoked on the 
basis of the query 106. For example, the user 102 of an asset management 
embodiment of the system 100 could query 106 the system 100 for the average annual 
maintenance costs associated with forklifls that are over 10 years in age. Just as 
templates 108 can support OLAP processing, queries 106 can also support or result in 
OLAP processing. Responses to queries 106 can take on many different forms, but 
each of the various forms can be called a report 107. Query 106 building and process 
is described in greater detail below. 

3. Report 

[0054] The form and format of a report 107 can vary widely from embodiment to 
embodiment, as well as from query 106 to query 106 depending on how users 102 
have customized and configured the system 100. A report 107 can consist merely of a 
single analysis value resulting from a query 106. For example, a query 106 requesting 
the number of jet planes exceeding 50 years in age could result in a response of zero. 
A more complex query 106 will typically result in a more complex report 107. For 
example, a query 106 relating to the expected maintenance costs for an entire line of 
machinery could result in the display of various graphs and the performance of various 
statistical calculations in determining such analysis values based on various criteria. 
The system 100 can support OLAP processing in the generating of reports. 
[0055] In certain embodiments of the system 100 such as an asset management 
embodiment, reports 107 can involve more than simply the transmission of 
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information. A report 107 can also invoke automated feedback in different ways. For 
example, if a report 107 indicates that a particular machine would be unsafe to use 
without immediate maintenance, the system 100 could preclude the use of that 
machine until maintenance work is performed and recorded in the system 100. Other 
responses could include automated e-mails suggestion an oil change or reminding a 
particular asset user that he or she needs to undergo training in order to use a certain 
asset in a certain way. Reports can include the results of any data mining performed 
by the system 100. Reports 107 are described in greater detail below. 

D. Application and Application Device 

[0056] An application device 110 is any device capable of housing the analysis 
applications that allow the analysis system 100 to analyze data and configure the data 
design 113. In a preferred embodiment, the application device 110 is a web server 
hosted by an appUcation service provider ("ASP"), hi altemative embodiments, the 
application device 110 may be a wide variety of different servers or non-server 
devices configured to connect with access devices 104 in a wide variety of different 
ways. In some embodiments of the system 100, the access device 104 and the 
application device 110 may be the same device. 

[0057] In an ASP embodiment of the system 100, customers of the ASP pay the 
ASP for the right to access the software applications housed in the application device 
110, and such use of the system 100 is controlled by an application service provider 
agreement. In such embodiments, multiple organizations can interact with the 
application and the application device 110 in a simultaneous or substantially 
simultaneous manner. 

[0058] The application(s) housed in the application device 110 provide users 102 
with the ability to automate the data analysis process, and to modify the data design 
113 xmderlying the various analysis applications. 

E. Data Device 

[0059] A data device 112 can be any information technology component used to 
store information. In a preferred embodiment, the data device 112 is a relational 
database. In altemative embodiments, object-oriented and other database stmctures 
can be used. The data device 112 need not be a database, with various file hierarchies, 
data structures (such as arrays), and/or other elements can be used to provide 
essentially the same functionality. The data device 112 is looked at differently by 
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different types of users. From an information technology perspective, the data device 
112 houses a physical database structure 111 that is the physical embodiment of the 
data design 113 used to facilitate the analytical functionality of the system 100. From 
a business information perspective, the data device 112 houses the various types of 
information that are useful to the user 102. In an asset management embodiment, 
information such as asset attributes 114, organization attributes 116, and transaction 
attributes 118 are stored in the data device. 

F. Data Design and Physical Database Structure 

[0060] A data design 113 or data model is the aggregation of all of the logical 
relationships that are embodied in the physical database stmcture 111. For example, if 
each forklift asset needs to have lifting capacity, that required relationship can be said 
to exist within the data design. The "physical" database stmcture 1 1 1 is made up of 
tables and columns as defined by the database schema. The "physical" database 
structure 111 should be designed to provide the corresponding flexibility required by 
users 102 with respect to the data design 113. hi some embodiments of the system 
100, a user 102 can modify the data design 113 without changing the physical 
database stmcture 111. In a preferred embodiment, changes to the data design 113 
automatically result in a corresponding change to the physical database stmcture 111. 
In some embodiments, the modifications made by users 102 with respect to the data 
design 1 13 are only implemented in analysis database tables that are distinct from the 
database tables used to capture the data in the first place. 

G. Attributes, Attribute Types, and Attribute Values 

[0061] Information can generally be referred to as an attribute. Information 
relating to an asset can be referred to as an asset attribute 114, while information 
relating to an organization can be referred to as an organization attribute 116. 
Similarly, information relating to a transaction can be referred to as a transaction 
attribute 118. An example of an asset attribute could be the type of asset, the 
monetary value of the asset, the manufacturer of the asset, or any other characteristic 
of information describing the asset. An attribute can include both attribute types and 
attribute values. The color of a machine can be an asset attribute type, while blue can 
be a corresponding attribute value. The name of a transaction can be a transaction 
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attribute type, with the corresponding attribute value being that of a sale. Examples of 
attribute types and attribute values are discussed in greater detail below. 



II. ASSET MANAGEMENT EMBODIMENTS 

[0062] As discussed above, the analysis system 100 can be used in conjunction 
with a wide variety of different applications. However, certain contexts are 
particularly ripe for use with a highly configurable and customizable analysis system 
100. Asset management applications are an example of such a context where analysis 
can be conducted at very abstract aggregated levels in a simultaneous or substantially 
simultaneous manner with highly normalized granular analyses. 



A. Data Collection 

[0063] Figure 2 is a schematic block diagram illustrating an example of data 
collection in an asset management embodiment of the analysis system 100. The 
system 100 tracks various assets 120. hi the disclosed example, the assets 120 are 
forklifts, but a wide variety of different assets 120 could be tracked, processed, and 
analyzed by the system 100. The manufacture of goods or even the performance of 
services could be tracked as assets 120 by the system 100. 

[0064] A data acquisition device 122 is provided on each of the forklifts 120 for 
sensing and storing one or more operating characteristics of the associated forklift 
120. The basic stmcture and operation of each of the data acquisition devices 122 are 
conventional in the art. For example, each of the data acquisition devices 122 may be 
embodied as an electronic processor or controller that can sense or be otherwise 
responsive to one or more operating conditions of the associated forklift 120. Each of 
the data acquisition devices 122 can be responsive to any desired operating conditions 
of the forklift 120 that might be considered important in making effective 
management decisions regarding the operation of the forklift 120. Such desired 
operating conditions can, for example, include the time duration of use (and non-use), 
distances traveled, the extent of fork usage, the nature of hydraulic system utilization, 
and the like. More typically for industrial assets, the most important criteria is time 
duration of use. The sensed operating conditions of the forklifts 120 are preferably 
stored at least temporarily in a memory of the data acquisition device 122 for 
subsequent communication to analysis components, indicated generally at 136, for 
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analysis in the manner described in detail below. Thus, the data acquisition devices 
122 sense and store the desired operating conditions for each of the forklifls 120 
during use. 

[0065] Each of the assets 120 can be further provided with a transmitter 124 or 
other communications component for transmitting the acquired data from the data 
acquisition device 122 to the remote analysis components 136 for analysis. Each of 
the transmitters 124 may be embodied as any conventional device for transmitting the 
acquired data to the remote analysis components 136, such as a hard- wired 
communications interface. However, as is well known, each of the forklifts 120 is a 
movable vehicle that is capable of traveling extensively throughout the particular 
environment in which it is used. To facilitate the transmission of the acquired data, 
therefore, the transmitter 124 is preferably embodied as a wireless communications 
component, such as represented by an anteiuia 126. The transmitters 124 and the 
wireless communications component 126 can be embodied as conventional radio 
frequency transmitters provided on each of the forklifts 120 that transmit 
electromagnetic signals. However, other well known forms of wireless 
communication, such as those utilizing light or sound, may be used in lieu of a radio 
frequency transmitter. 

[0066] The wireless communications components 126 are adapted to transmit 
signals that are representative of the sensed operating conditions of the forklifts 120 
through space to a receiver 128. In contrast to the forklifts 120 that can travel 
extensively throughout the environment in which they are operated, the receiver 128 is 
preferably provided at a fixed location within that environment. If desired, a plurality 
of such receivers 128 may be provided at different locations within the environment in 
which the forklifts 120 are operated. As the forklifts 120 move about the environment 
during use, they will occasionally pass by or near the receiver 128. When this occurs, 
the receiver 128 receives the data transmitted from the respective data acquisition 
units 122. The receiver 128 is also conventional in the art. 

[0067] Preferably, the data acquisition units 122 and the receivers 128 are in bi- 
directional communication with one another. One advantage of such bi-directional 
communication is that the data acquisition unit 122 can send out a query signal on a 
predetermined basis to be received by the receiver 128 when the two units 122 and 
128 are sufficiently close to communicate reliably with one another. Thus, when the 
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data acquisition unit 122 contacts the receiver 128, the receiver 128 can send a first 
signal back to the data acquisition unit 122 to instruct it to begin transmitting the 
acquired data. At the completion of the data transfer, the receiver 128 can send a 
second signal back to the data acquisition unit 122 to acknowledge the receipt of the 
transmitted data. A conventional error checking algorithm can be used to confirm the 
accuracy and completeness of the transmitted data and, if necessary, request a re- 
transmission thereof 

[0068] Another advantage of such bi-directional commimication is that data in the 
form of new commands, program updates, instmctions, and the like can be sent to the 
data acquisition units 122 fi-om the receiver 128. In some instances, such as when a 
data acquisition unit 122 is in generally continuous communication with a receiver 
128, a user of the forkhft 120 can be prompted to provide certain information for 
transmission to the receiver 128 for further analysis. 

[0069] The receiver 128 is connected to a local controller 130. The local 
controller 130 is also, of itself, conventional in the art and may be embodied as an 
electronic controller that is adapted to receive and store at least temporarily the data 
from each of the receivers 128. Alternatively, if the assets 120 are fixed in position, 
such as in the case of a plurality of stationary machines used in a manufacturing 
environment, the receiver 128 or receivers 128 may be provided on movable 
stmctures that move about the environment to receive the transmitted information. In 
either event, it is desirable that the local controller 130 acknowledge receipt of the 
information transmitted from the data acquisition devices 122, allowing the data 
acquisition devices 122 to delete the transmitted information and begin storing newly 
acquired information. A combined system including the data acquisition device 122, 
the transmitter 124, the wireless communications component 126, the receiver 128, 
and software for operating the local controller 130 to gather and report data is 
commercially available, such as from I.D. Systems, Inc. of Hackensack, New Jersey or 
Requip (formerly SXI). 

[0070] In a preferred embodiment, the various elements located in an asset 120 are 
hardwired into the electrical system of the asset to minimize the possibility of 
imdesirable failure or tampering. 

[0071] Thus, after the forklifts 120 have been operated for a period of time, the 
local controller 130 will have gathered and stored therein a certain amoxmt of 
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information regarding the individual operating characteristics for each of the forklifts 
120. The local controller 130 is programmed to periodically transmit the information 
stored therein to the remote analysis components 136 for analysis. This can be 
accomplished by providing the local controller 130 with a conventional modem 132 or 
other communications device that can convert the stored information into a format 
that is compatible for transmission through an electronic communications network, 
such as the internet 134. As is well known, the Internet 134 is a digital electronic 
communications network that connects computer networks and organizational 
computer facilities around the world. Access to the Intemet 134 can be easily 
obtained in most locations through the local telephone lines or by similar means. 
[00721 The system 100 may be used to track and manage a plurality of assets 120 
located at any desired physical location. Additionally, the system 100 of this 
invention may be used to track and manage assets 120 located at a plurality of 
different physical locations, as suggested by the dotted lines in Figure 2. Each 
different physical location can be provided with one or more receiver 128, a local 
controller 130, and a modem 132 to connect the system 100 to the Intemet 134. 
[0073] As mentioned above, the sensed operating conditions of the forklifts 120 
are intended to be transmitted to the remote analysis components 50 for analysis. 
Referring again to Figure 2, it can be seen that the remote analysis components 136 
includes an analysis controller 142 that is connected to communicate through the 
Intemet 134 by means of a modem 52 or similar communications device. If desired, a 
communications server 144 may be connected between the analysis controller 142 and 
the modem 52. The communications server 144 is provided to selectively receive and 
organize the information from each of the local controllers 130 for delivery to the 
analysis controller 142. The analysis controller 142 can be embodied as any 
conventional electronic controller that is capable of receiving the sensed operating 
conditions of the forklifts 120 and for processing that information in a desired manner 
described in detail below. Ideally, the sensed operating conditions of the forklifts 120 
are used to automatically generate and analyze management reports relating to the 
procurement and utiUzation of a pliirality of the forklifts 120 to maximize productivity 
and to reduce operating costs and administrative burdens. An input device 140 and an 
output device 138, both of which are conventional in the art, may be connected to the 
analysis controller 136. 
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[0074] One or more administrative controllers 152 (only one is illustrated) can be 
connected to the Internet 134 through respective modems 148 or similar 
communications devices. Each of the administrative controllers 152 can also be 
embodied as any conventional electronic controller that can request and receive 
information from the remote analysis components 136 through the Internet 134. In a 
manner that is described in detail below, the administrative controllers 152 are 
provided to request and receive the management information generated by the remote 
analysis components 136. If desired, the local controller 130 can also function as an 
administrative controller 152, although such is not necessary. An input device 150 
and an output device 154, both of which are conventional in the art, may be connected 
to the administrative controller 152. 

B. Relationships between Organizations 
[0075] Figure 3 is a relationship diagram illustrating an example of the different 
types of data sources that can be incorporated into an asset management embodiment 
of the analysis system 100. 

[0076] There are a number of significant advantages to having appropriate access 
to and the ability- to analyze data associated with an asset 120 and the interaction of 
various parties with regards to information describing that asset. Figure 3 illustrates 
the beneficial interrelationships that promote efficiency by having the various parties 
associated in some way with an asset 120 in one or two-way communication with 
analysis controller 142 either by way of administrative controller 152, reports 107, 
web site postings electronic mail, or the like. As illustrated, a maintenance 
organization 164, an asset manufacturer or supplier 168, asset user/business 166, and 
asset owner/leasing company 162 all at least provide information to analysis controller 
database 170 of the analysis controller 142. Both an individual asset user 172 and the 
asset 120 itself also provide data as illustrated in the figure and discussed herein. 
Therefore, at the very least each party is required to contribute pertinent information 
concerning its interaction with an asset 120 to the database 170 of asset controller 
142, where the information is available for further consideration and analysis. 
[0077] As already discussed above, asset 120 provides usage and performance 
data that is stored in asset controller 142 according to certain predetermined criteria 
important for that asset including such things as asset location, model, age, usage, and 
maintenance status. Once relevant data is collected, it is possible to analyze 
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utilization of a specific asset 120. It is also possible to analyze a class of assets 120 
using one or more types of available data. From such an analysis, best mode practices 
can be developed with respect to asset utilization including preventative maintenance 
and a determination of the extent of optimum asset use. More specifically, for 
example, a business 166 may decide to standardize its fleet of assets, replace specific 
assets that have demonstrated unreliability, and either upsize or downsize a fleet to 
maximize safe asset utilization. 

[0078] Utilization of asset 120 by an individual asset user 172 is also tracked. A 
review of the available data can also provide detailed information on the interaction of 
a business 166 or individual asset users 172 with assets 120 as opposed to other 
businesses or users. From such an analysis it is possible to consider training issues, 
certification, and issues related to particular individuals, whose actions can have 
significantly influence asset utilization. 

[0079] The role of other vendors such as part distributors, an example of another 
vendor 160, and maintenance organizations 164 can be compared with respect to other 
parties in similar roles or historical data to determine their effectiveness. While 
business 166 may provide its own maintenance of assets 120, a separate maintenance 
organization 164 is in the illustrated embodiment. 

[0080] Business relationships can be created such that any party may be penalized 
or rewarded depending on the results of its activities, providing increased incentives to 
promote efficiencies. With respect to asset manufacturers or suppliers 168, it is 
possible to compare assets provided by different suppliers 168 to determine how well 
their assets perform in practice. Thus, warranty issues, maintenance costs, lost 
operation time, and the like can be determined fi-om an analysis of asset information 
over time or involving different manufacturers to provide guidance on how assets 120 
fi-om a particular manufacturer perform in different environments and as compared to 
competing assets of other manufacturers or suppliers in that environment. 
[0081] More specifically, for an asset manufacturer or supplier 168, warranty 
information can be of particular interest. While it may not be appropriate for a 
supplier 178 to be able to alter information in database 170, the ability to quickly and 
accurately collect information conceming warranty obligations and the like is of 
particular benefit to all of the parties. For example, warranty issues may be caught 
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more quickly, ultimately reducing asset cost and operation while simultaneously 
promoting asset up time. 

C. Organization Interactions 
[0082] The advantages of an asset owner 162 having at least one and possibly 
two-way access to the real-time and historical infomiation stored in analysis controller 
database 170 as well as the ability to communicate with suppliers 168, maintenance 
organizations 164, and asset using businesses 166, is illustrated in subsystem 98 
illustrated in Figure 4 It is assumed for the discussion that follows that the owner of 
the asset 120 is a sepeirate asset owner 162 such as a leasing company, as opposed to 
business 166 itself, although this is not a requirement of the asset management 
application, is often activated by the asset owner 162 using data from database 170, 
but typically utilizing its own lease administration and billing systems, hi many cases 
it is also using its own fleet analysis and management systems, which are typically 
aggregating information from a number of different fleets associated with a plurality 
of businesses 166. These various systems, one or more of which may be used 
independently or in concert, are collectively shown at point 171. As noted above, 
web-site access, generated reports, analysis controllers 142, and administrative 
controllers 152 provide exemplary access points for pulling asset information from 
system 100. 

[0083] An asset owner 162 and an asset user such as business 166 share the 
common interest in maximizing efficiency by taking into account such variables as 
asset usage and asset costs. The more information that is available, the more likely 
that efficiency is maximized. Li traditional leasing relationships involving non-fixed 
or movable assets such as forklifts where minimal asset utilization information is 
available, the burden of determining the point of maximum efficiency typically rests 
with business 90, since it has control over the asset. Therefore, a leasing company 
162 typically enters into a lease arrangement where a fixed lease amount is paid in 
periodic payments by business 166 over the life of the lease. At best, only minor 
flexibilities are provided. When leasing company 162 regains control of an asset 120 
at the end of the lease term, there is uncertainty concerning the condition of the asset. 
This uncertainty also typically rests with business 166 in the form of a financial 
cushion incorporated into the leasing relationship. 



-20- 



Reference No. 65678-0060 



PATENT 



[0084] However, such uncertainty is minimized in the present invention. As 
shown at point 180, asset owner 162 is able to analyze the various desired objectively 
generated asset data points associated with an asset 120. As noted above, these data 
points can include the time of asset usage within a fixed time period, distance 
traveled, and certain performance parameters associated with the particular asset (e.g., 
hydraulic system usage or fork usage for fork lifts). As noted above, in practice, for 
industrial assets the time of use is the most important single data point. Then, as 
shown at point 182, asset owner 162 may analyze maintenance considerations. For 
example, a major routine overhaul as compared to a system failure can be analyzed. 
Then at point 184, the asset owner 162 can compare the raw data fi-om the asset with 
maintenance conducted during the same time period. By comparing the raw data with 
maintenance considerations, the owner is able to analyze the asset utiUzation under the 
control of business 166 if the maintenance organization 164 and supplier 168 are 
different third parties. For example, the asset owner 162 can determine that an asset 
120 has been used very little during the time period, even allowing for maintenance. 
Altematively, the owner 162 may determine that the asset 120 is being used 
continuously when not imdergoing maintenance, possibly suggesting that additional 
assets may be appropriate to reduce overall maintenance stress on the pre-existing 
asset. 

[0085] Additional information can be analyzed by the asset owner 162 as shown at 
decision point 186. Typically, the information includes data associated with other 
parties having access to database 170. As shown at point 187, for example, the asset 
owner 162 can evaluate the maintenance relationship with maintenance organization 
164. If the relationship has been very positive, an appropriate incentive may be 
provided to the organization in the form of shared cost savings. Altematively, if the 
relationship has been negative, an appropriate penalty may also be implemented. The 
same considerations are available if business 166 acts as its own maintenance 
organization 164. 

[0086] Similarly, the asset owner 162 may evaluate its relationship with the asset 
supplier 168 as shown at point 188. The information may affect asset payments fi-om 
the owner to the supplier or the future relationship of the parties. 
[0087] A fiirther evaluation, shown at point 190, may include an analysis of 
individual asset users 172 themselves associated with a specific business 166 and their 



-21- 



Reference No. 65678-0060 



PATENT 



interaction with particular assets 120 or classes of assets, and such things as training 
level, certification, accident rates, and the like. 

[0088] One of the useful advantages of the present invention is the ability to take 
data concerning any asset 120 and the interaction with that asset by any party, 
including the asset user 172, maintenance organization 164, asset manufacturer or 
supplier 168, business 166, asset owner 162, or other parties/vendors 160. Moreover, 
groups of assets 120 may be combined. Thus, it is possible to analyze data to identify 
the cost of owning or using any asset 120 and the productivity of that asset 120. 
Moreover, based on an adequately large statistical imiverse of data it is possible to 
benchmark asset utilization and cost against others in similar circumstances to identify 
best practices. Thus, it is possible to efficiency can be maximized while 
simultaneously minimizing unwanted waste by identifying time and cost saving 
opportunities. It is also possible to determine those parties providing best practice 
services with respect to asset utilization (e.g., maintenance) so that their services can 
be expanded and appropriate recognition given for their efforts. Altematively, it is 
possible to identify parties providing unacceptable services so that appropriate 
remedial action may be taken (e.g., the asset user 172 has inadequate training to 
properly use an asset so additional training needs to be provided). The ability of the 
system 100 to perform benchmarking, data mining, and other forms of analysis is 
described in greater detail below. 

[0089] In practice, the present invention provides a business 166 with a report 
screen showing information regarding the fleet associated with that business. 
Business 166 compares its current fleet information with its own historical 
information or pertinent information firom unnamed companies in the same general 
industry. A side-by-side comparison will be provided, thereby providing a business 
166 or the asset owner 162 with guidance on how to improve fleet utilization using 
the best practices comparison. 

[0090] These various advantages are applicable even if asset owner 162 and 
business 166 are the same entity. However, more typically with industrial equipment, 
asset owner 162 is different than asset user 172, where the two parties have entered 
into a lessor/lessee relationship. In such a ceise, the information in database 170 may 
be used to mutually maximize the relationship between the asset owner 162 and the 
business 166. With appropriate safeguards asset owner 162 may be willing to share 
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in a greater portion of the risk associated with the utilization of asset 120 in 
determining a lease rate based on an analysis of each user fleet or individual asset as 
shown at point 192. Most significantly, rather than entering into a traditional fixed 
lease amount as noted above, asset owner 162 may be willing to enter into a hybrid 
lease arrangement wherein the lease charge may be a combination of one or more of 
the following elements: 1) a minimum payment that has to be made if asset utilization 
is below a pre-determined minimum threshold; 2) a usage based-payment that is made 
if usage is above the pre-determined minimum threshold and below a pre-determined 
maximum threshold; 3) a penalty payment or surcharge is made if utilization is higher 
than the pre-determined maximum threshold; and 4) payments/rewards based on 
incentive issues such as asset re-allocation or timely maintenance. 
[0091] The decision of whether to use usage-based billing based on one or more 
objective criteria based on an analysis of asset utilization is shown at decision point 
194. The decisions to charge either a minimum payment if a certain usage level is not 
met, or to charge a usage penalty above a maximum appropriate usage level, are 
shown by decision points 194 and 196 respectively. Thus, a variable-amount lease 
may be developed based on an analysis of objective criteria that is based in large part 
on the actual portion of an asset's life that is consumed by the asset user (e.g., usage 
hours). In a preferred embodiment, the analysis is based on a pre-determined 
usage/pricing matrix in combination with actual usage for a specified time period. 
Once a level of maximum efficiency has developed, leasing will typically be 
primarily, if not solely, based on asset usage billing. 

[0092] Through the use of the innovative leasing arrangement based on improved 
information availability to asset owner 92, the expenses of an asset user such as 
business 90 can be more accurately aligned with usage and asset value consumption. 
More operational flexibility is provided to business 90. When leasing is based 
predominantly on asset usage billing, a business 90 is able to adopt true ofif-balance 
sheet financing (i.e., the business is not required to note a financial obligation even in 
the footnotes of various financial reports as opposed to standard off-balance sheet 
leasing where a company must disclose the lease in footnotes even if the lease does 
not show up on the balance sheet). At the same time, asset owner 92, can collect 
information from a variety of sources to maximize its relationships with its own 
vendors and customers to the benefit of all related parties by minimizing inefficiencies 
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and providing appropriate accountability with maximum accuracy and validity tied to 
a minimal likelihood for mistakes, misinformation, or even fraud. 
[0093] These various factors can be adjusted dynamically by the asset owner 92 as 
a knowledge base is collected within its internal systems 99 and based on the actions 
of the other related parties. For a sophisticated asset owner with numerous fleets, it 
can conduct appropriate analyses over all of its fleets to determine certain trends, 
which it may advantageously use. 

[0094] For example, if supplier 88 or maintenance organization 86 is responsible 
for abnormally low asset utilization as opposed to actions within the control of 
business 90, then the risk associated with these possibilities can be shared between 
asset owner 92 and various affected businesses 90 and transferred in some fashion to 
the responsible party. Thus, in a more preferred embodiment of the invention, asset 
usage is adjusted for maintenance considerations if business 90 is not responsible for 
its own maintenance. 

[0095] As shown at point 120, once the readily available information is analyzed 
in view of the business relationship between an asset owner 92 and a business 90, an 
invoice and billing module associated with the asset owner's own intemal systems 99 
is invoked that generates an appropriate invoice that is sent by the asset owner to the 
business for payment and subsystem 98 temiinates at point 122. In a preferred 
embodiment, once subsystem 98 is developed for a particular situation, and in the 
absence of an extraordinary event, invoicing is automated based strictly on the 
objective criteria developed with minimal outside involvement. 

[0096] A key advantage of the present invention is that real-time data is collected 
by data acquisition device 34 and timely transmitted to local controller 130 for 
transmission to database 78 of analysis controller 142. If incomplete or limited data 
representing only a small portion of the appropriate asset data points are transmitted, 
then appropriate decisions cannot be made to maximize asset utilization. For 
example, in the case of forklifts, both time of usage and distance traveled help provide 
information conceming asset utilization and maintenance considerations. 
[0097] Thus, the computer based system 30, including subsystem 98, of the 
present invention provides a superior method for tracking and managing the assets 
120 than the prior art system 10. First, by providing the assets with the data 
acquisition devices 32 and the communications system 33 and 34, the operational 
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characteristics and other information regarding the assets 120 is automatically sensed 
and transmitted to the analysis controller 142 on a real time basis, without requiring 
human intervention or assistance. Second, the analysis controller 142 is programmed 
to analyze such information as it is received and to automatically generate 
maintenance and warranty reports in response thereto. Third, all of the reports 
generated by the analysis controller 142 are automatically delivered to the appropriate 
persons through the Internet 134, either directly to one or more of the administrative 
controllers 55 or by posting on a web site, electronic mail or similar mechanisms. 
Fourth, as shown by subsystem 98, the information can be used to maximize asset 
usage efficiency. As a result, the computer based system 30 facilitates the gathering, 
analyzing, and delivering of information relating to the procurement and utilization of 
the assets 120 so as to maximize productivity and to reduce operating costs and 
administrative burdens to the benefit of all parties having a relationship with the asset 
and an interest in its performance. 

[0098] The providing of maintenance to an asset 120 is illustrated in fiirther detail 
in Fig. 7. In addition to determining whether it is necessary to provide scheduled 
maintenance as noted at step 65 of Fig. 4A, changes in operational parameters 
associated with asset 120 as shown at point 150 may result in the generation of a 
specific fault code if a maintenance problem is detected that requires a more 
expeditious response. The fault code may be generated by the asset itself using one or 
more sensors associated with operational parameters of asset 120 as shown by point 
152 and commvmicated to the data acquisition device 32. In addition, analysis 
controller 142 may analyze the raw operational data received from the asset 120 and 
compare it with analysis controller database 78 including the history of the specific 
asset 120 as well as the history of similar assets fi*om which maintenance trends may 
be determined as discussed with respect to Fig. 4C above. Based on an analysis of 
such trends, proactive lower cost maintenance can be performed in a timely manner to 
avoid higher maintenance costs at a later date. 

[0099] A fault code may even be generated based on the actions of the asset 
operator. In a preferred embodiment of the invention, an electronic checklist 154 is 
completed by the asset operator on a regular basis, which may include information 
conceming asset performance that is more detailed than that available fi-om a review 
of raw operational parameters. In accordance with OSHA requirements, for example, 
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at the end of each shift, a forklift operator must complete a checklist conceming the 
performance of the asset during the shift. Some of the questions associated with 
checklist 154 are directed to maintenance issues. Therefore, in a preferred 
embodiment of the invention, checklist 154 would be completed electronically at the 
asset 120, and transmitted by way of the data acquisition device 32 to analysis 
controller 142 as discussed above. The information would be analyzed to determine if 
an OSHA/repair need is identified. Preferably, the analysis is automated in 
accordance with a comparison of the operational status with pre-determined rules. For 
example, if a question asks if there is a hydraulic leak for a forklift and the answer is 
"yes", then maintenance would be appropriate. 

[00100] Once it is determined that maintenance of some type is required as shown 
at point 156 based on an analysis of the operational status of asset 120, a maintenance 
report 66 is generated as also shown in Fig. 4A and made available electronically at 
point 67' such as by the Internet or by posting on a website as also shown in Fig. 4A. 
The use of electronic mail, or the providing of real-time access to the raw data stored 
within database 78 by the maintenance organization 86, shown in Fig. 5, is also 
possible to generate the maintenance report 66. An advantage of providing a 
maintenance organization 86 real-time access to the raw data representing the 
operational status of asset 120 is that it may develop specialized analysis tools based 
on its own expertise in maintenance, resulting for example in the creation of 
specialized rules for use in automatically analyzing raw data in determining whether 
maintenance is required, minimizing the need for manual review and determination. 
[00101] In a preferred embodiment, the priority of the proposed maintenance 
required 158 is noted on the maintenance report. For example, critical maintenance 
issues should take precedence over routine issues. Moreover, the system generally 
institutes an approval process as shown at point 160. For example, if the proposed 
maintenance is related to warranty work such as noted with respect to step 69 of Fig. 
4B, the manufacturer or supplier should approve the maintenance. If a lessee is 
responsible for the proposed maintenance, it should approve the maintenance before it 
is performed. In some cases, the maintenance organization 86 itself approves the 
maintenance, such as when it has a contract that involves pre-payment of particular 
maintenance. Finally, as shown at point 162, in some cases it may be desirable to 
have the lessor or owner of the asset have the ability to review and override any 
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refusals to perform maintenance since it has the ultimate responsibility for asset 120. 
If no approvals are given, the process is terminated at point 164. A review of any 
automated rules that generated a request for maintenance approval may also be 
appropriate. When maintenance approval is rejected, any automated rules that 
generated the original maintenance request can be fine-tuned by including the results 
of the approval process. Over time, almost all maintenance requests should be 
generally approved. Information regarding approval is stored in database 78. 
[00102] For preventative maintenance, it is expected that pre-approval will 
generally be granted by the necessary parties based on prior agreement as to the nature 
and timing of such maintenance. 

[00103] Once maintenance has been approved, a work order 166 is generated. As 
shown in Fig. 8, work order 166 is sent electronically to appropriate maintenance 
personnel that contains all of the critical operating data required to effectively 
schedule and carry out the maintenance. Typically, for example, the data includes an 
hour meter reading, any fault codes, asset identification criteria, an operator of record, 
contact information, and asset location. Moreover, based on information contained 
within the fault code or retrieved firom the knowledgebase, information conceming 
anticipated parts may also be provided as well as the nearest location fi-om where they 
may be retrieved (e.g., at a customer location, or fi-om a local servicing dealer). 
Finally, the work order 166 preferably contains the past recent history of the particular 
asset 120 so that the mechanic can use this information to expedite maintenance. 
[00104] In a preferred embodiment of the invention, the work order 166 is 
transmitted electronically to a handheld device 168 associated with specific 
maintenance personnel assigned to carry out the maintenance. Device 168 includes an 
appropriate graphical user interface (GUI) that permits the receiving and transmitting 
of both alphanumeric and graphical based information. Examples of hand held 
devices include a variety of systems produced that use either the Palm® operating 
system firom Palm, Inc. or a sub-set of Microsoft® Windows® firom Microsoft Inc. 
Moreover, in a more preferred embodiment of the invention, the hand held device 168 
is in real-time two-way communication with analysis controller database 78. Thus, 
under appropriate circumstances the handheld device 168 can access such things as 
dealer billing systems, inventory listings, customer work order approval records, and 
fleet management information. Rather than having the work order include the past 
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recent history of the asset 120 to be serviced, it is possible to use the two-way 
communication Unk to request the necessary history when advantageous to do so. 
[00105] Once the maintenance is completed, handheld device 168 is used to update 
database 78 as shown at point 170, including labor information and an identification 
of any parts required to effect a repair. If not already clear based on the contents of 
database 78, the inventory location from which any parts were pulled should also be 
provided. Ideally, the information is transmitted on a real-time basis from the 
handheld device 168. Altematively, however, the information can be transmitted 
upon routine synchronization of the handheld device with database 78. It is also 
possible to manually enter the information into the database 78. 
[00106] The maintenance information is passed to database 78 where it may be 
used to generate maintenance tracking reports 172, and comprehensive invoices 174 
listing both labor and part costs. Since the information is integrated with pre-existing 
asset information, no re-keying is required. Moreover, as noted above with respect to 
Fig. 4C, the complete maintenance history of a particular asset or class of assets may 
be reviewed and analyzed in detail for specific trends of interest. 
[00107] In addition, when parts are used, as shown at point 176, system 30 
preferably permits comparison of the parts used with existing inventory for the 
specified parts storage location. Based on maintenance trends associated with a class 
of assets 120 or a specific asset 120, it is possible for the system to automatically 
order replacement parts for an inventory location if the number of parts in a particular 
inventory fall below a pre-determined threshold as shown at points 178 and 180. The 
threshold is calculated at least in part based on an analysis of the prior maintenance of 
both the asset 120 and the class of assets associated with the asset. Other factors may 
include the age of the class of assets, the time of the year, usage trends and the like. 
As one example, in the winter different parts may be required as opposed to in the 
summer. As another example, more tires may be required for a forklifl asset if a 
nvmiber of the assets are reaching a preventative maintenance stage where tires have to 
be replaced. The system terminates at point 182. 

[00108] It is also possible to provide online copies of parts catalogs including part 
numbers and exploded views of parts, including to hand held device 168. In some 
cases a comparison table of equivalent parts may be provided to reduce part 
acquisition timing or cost. Moreover, system 30 preferably keeps track of part 
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availability and cost throughout a parts availability network. Thus, no one party is 
required to keep as many items in stock since ready access to items stored at a 
different location is possible. Transaction costs in locating and requesting items from 
different locations is minimized since the information is readily stored and accessible 
from system 30. Item stock reduction at any one location is also possible for the 
reasons discussed above where careful quantity controls are implemented. 
[00109] Under some circimistances it may even make sense to have a central parts 
depository with inventory actually held and controlled by a third party such as a 
courier service. For example, the courier service can ship parts as needed to effect a 
repair or replenish a reduced inventory at a remote location. With a central 
depository, the cost of maintaining the inventory can be home by the party having the 
best ability to do so. For example, if an asset owner 92 has many businesses 90 using 
a class of assets 120, it may be able to provide economies of scale to the businesses by 
being responsible for ordering and stocking inventory parts for use by all affected 
businesses. Non-related businesses may also be provided access to a part inventory at 
a higher cost, giving them a further incentive to actively participate in system 30 to 
enjoy improved economies of scale. Thus, system 30 provides enhanced customer 
service through reduced cost and a more efficient part access and ordering process. 
[00110] Inventive system 30 provides a number of additional advantages for 
maintenance. For example, through the use of electronic information transmission 
and analysis, maintenance information is transferred and available real-time for 
review and for the initiation of necessary actions such as approval, the tracking of 
performed maintenance, the ordering of replacement parts to replenish depleted 
inventories, and automatic invoice generation. Since asset 120 commxmicates its own 
maintenance needs in consultation with an appropriate knowledgebase associated with 
database 78, human intervention is minimized. As more information is gathered over 
time, the scheduhng of preventative maintenance can be optimized to eliminate either 
too little or too much maintenance. Further, system 30 automates a very paper- 
intensive and time cumbersome process by permitting direct communication with the 
various information elements associated with an asset 120. As a result, the flow of 
data is more effectively controlled, dispersed, routed, monitored, and acted upon. In 
practice, the number of people involved in the maintenance process can often be 
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reduced while the speed of providing maintenance can be increased. Thus, potential 
downtime and related performance issues can be more timely addressed. 
[00111] A data acquisition and analysis subsystem 300 is illustrated in Fig. 10. 
Subsystem 300 facilitates the collection of raw fleet survey data 302 upon initiation of 
system 30 by a party so that a baseline level of data may be provided to system 30 for 
consideration and analysis. An account manager 304 collects raw data with respect to 
each affected asset 120 and all parties having interaction with the asset such as the 
parties identified with respect to Fig. 5 above. Of course, other parties may also 
contribute fleet survey data if they have interaction with an asset 120. The data is 
preferably inputted into a handheld device 168 using pre-defined forms 306, 
transmitted to a desktop computer 308, and then ultimately stored in analysis 
controller database 78. To help with analysis of particular data, the process may be 
reversed, with data pulled from database 78 to desktop computer 308, transmitted to 
hand held device 168, and used by account manager 304 to perform a desired analysis 
for any affected party. 

[00112] Preferably, hand held device 168 uses an operating system 312 provided by 
Palm, Inc. A forms manager 314 fi-om Puma Technologies, Inc. known as the SateUite 
Forms software development package is used to generate data forms 306, which are 
used to enter the required inforaiation or display stored data fi-om hand held 168 or 
fi-om analysis controller database 78. When collecting raw data, account manager 
304 follows inquiries associated with form 306 to enter required information. In 
contrast to manual methods, it is preferably possible to advise when inappropriate data 
is entered or if a field is missed. Thus, any data entry errors can be addressed on the 
spot when the source of the original data is readily available. Hand held device 168 
stores locally collected data 316 such as fleet survey data 302, may include retrieved 
data 318 firom database 78, and a number of different analysis tools 320 for evaluating 
the stored data. For example, one analysis tool 320 may use a set of rules to estimate 
the total life of an asset tmder the circimistances currently in place at a business 90 and 
compare them to known **best practices" for the same asset along with proposed 
process changes to increase asset life to reach the "best practices" level. 
[00113] Preferably, computer 308 includes an operating system 322 provided by 
Microsoft such as Windows® 98, Windows® Millenium or Windows® 2000. It has a 
plug-in 324 provided by the party responsible for hand held operating system 312 to 
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provide a synchronization conduit 326. Synchronization is handled through a 
conventional or USB serial data port on the desktop computer 308 and a cradle 
hardware device 328 associated with device 168. During use of synchronization 
conduit 326, data values and associated data stored on hand held device 168 and 
desktop computer 308 are interchanged in accordance with parameters provided in 
forms manager 314 and a corresponding forms manager computer plug-in 330 on 
desktop computer 308. Desktop computer includes data from hand held device 168, 
data from database 78 to either be used locally by the computer or transferred to hand 
held device 168, data received from device 168 or manipulated locally using one or 
more analysis tools 332, and data to be transmitted to database 78 for long-term 
manipulation or storage. 

[00114] For example, when using subsystem 300 to transfer fleet survey data 302 
that has been placed into hand held device 168 as locally collected data 316. The data 
transmitted includes both data elements and lists of value fields identifying a data 
source and the specific data values populating each data element. The data is then 
transferred to database 78 from desktop 308 in accordance with pre-determined mles. 
Preferably, the data is associated with fixed fields that are consistently defined 
between hand held device 168 and database 78 so that the data merely populates the 
appropriate fields within database 78 after it is transferred from the hand held device. 
Alternatively, the data may be uploaded into a local analysis tool 332 of desktop 308 
such as a database or spreadsheet program for final manipulation and then storage in 
asset controller database 78. 

[00115] More particularly, in a preferred embodiment of the invention an account 
manager 304 who is about ready to visit a business 90 determines the type of 
information that is relevant to be collected during the visit. Using the desktop 
computer, a list of values as well as data query forms are downloaded from asset 
controller database 78 and stored on the local desktop computer hard drive, and then 
transferred to hand held device 168. 

[00116] For example, when first taking an inventory of pre-existing assets for a 
new business 90, a list of valid value identifiers for forklifl analysis niay include the 
following data elements: 

1) Overall customer information 

2) Customer division information 
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3) Locations of facilities within each division where forkhfts are used 

4) Departments within each facility that use the forklifts 

5) Broad descriptions of the types of ways or industries for which the forklifts 
are used 

6) For each forklift: 

a) Manufacturer/Supplier 

b) Power supply type 

c) Mast type 

d) Tire type 

e) Forklift attachments 

f) Forkhft type/model 

g) Forklift serial number 

h) Any label used by a customer to uniquely identify the forklift 

i) Date the forklift went into service 

j) Number of hours that the forklift has been in use according to its 

meter. 

k) Lease/rental contract information 
1) Maintenance history 
m) Maintenance contracts, 
n) Forklift dealer 

o) The number of months/and/or usage hours covered pursuant to the 
manufacturer/supplier warranty, 
p) Original purchase cost 
q) Manufacturing date 

r) Forklift condition (e.g., based on a scale such as new or used) 

s) Application rating (e.g., heavy, medium or light) 

t) Administration fees charged for providing financing/maintenance or 

the like 

u) Criteria providing feedback concerning the number of hours at 
which preventative maintenance should be performed 
v) Capacity, typically in poimds or kilograms 
w) Number of hours or shifts the forklift is used each day 
x) Number of days a week that a forklift is used 
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[00117] The tables are downloaded to hand held device 168 using synchronization 
conduit 326 and the relationship between forms manager 314 and forms manager 
computer plug-in 330. In practice, the transfer of data value tables and their related 
values has also included the use of a program written in a product called Sybase 
Powerbuilder from Sybase, Inc. Under such circumstances analysis controller 
database 78 is a Sybase database. Further, desktop computer 308 may include a 
different database manipulation program called DBASE acting as one of the local 
analysis tools to review and possibly manipulate data received from hand held device 
168 or analysis controller database 78 before forwarding it to the receiving device. 
[00118] The collection of fleet survey data 302 is merely an example of subsystem 
300 in use. Moreover, even when an accoimt manager 304 is collecting fleet survey 
data 302, it is preferred that if some of the data associated with a survey is already 
stored in database 78 (e.g., customer contact information, divisions, or asset 
locations), it is used to pre-populate appropriate forms 306 to simplify redundant data 
entry by the account manager. Further, if an error exists based on an inaccuracy in the 
pre-existing data, account manager 304 can correct it. 

[00119] The collected and manipulated data provides a starting point for each asset 
120 going forward as well as a base foundation for immediate asset fleet analysis 
since at least some historical data has preferably been collected for existing assets. 
Thus, even at the beginning of the utilization of system 300, the initially collected data 
can be analyzed in accordance with pre-existing data involving other fleets, best 
practices, and the like, to provide immediate guidance on how to improve current fleet 
utilization and efficiency. The same subsystem may be used to transfer data and 
recommendations back to hand held device 168, except that this time forms 306 
perform a data presentation function as opposed to a query function. As suggested 
above, some analysis of data may be performed directly on hand-held device 168 
although more sophisticated analysis tools 332 are typically associated with desktop 
computer 308 or asset controller 51 in view of their enhanced computational power 
and storage capabilities. 

[00120] Subsystem 300 has been shown using synchronization. It is recognized of 
course, that real-time access is also possible between hand held device and either asset 
controller 51 or desktop computer 308 without the need to use cradle 328. An 
advantage of real-time access between a hand-held device 168 and database 78 is that 
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information may be immediately transmitted and received, providing access to the full 
range of data values and associated data available in database 78. The uploading and 
downloading of pre-created data forms 306 to help facilitate the collection and 
analysis of data is also expedited. Further, under some circumstances real-time error 
checking may be available. For example, if an account manager 304 indicates the 
number of assets available at a physical location and the actual number in database 78 
is different, the manager can be asked to imdertake verification while still present at 
the physical location. Otherwise, to the extent that there are discrepancies, they may 
be considered after data synchronization takes place. 

[00121] The same methodology discussed with respect to subsystem 300 may also 
be used by maintenance personnel as discussed with respect to Fig. 8 above. Work 
order 166 acts as a pre-populated form 306 transmitted to a hand held device 168, 
Once the maintenance is completed a different form 306 may be used to communicate 
the necessary maintenance labor and parts information so that a maintenance tracking 
report 172, invoice 174, and determination of inventory replenishment 178 may be 
implemented. 

[00122] The system 30 provides the ability to take data concerning any asset 120 
and the interaction of that asset 120 with any party, including user 85, maintenance 
organization 86, asset manufacturer or supplier 86, business 90, asset owner 92, or 
other parties/vendors 93, Moreover, groups of assets may be combined. Thus, it is 
possible to analyze data to identify the cost of owning or using any asset 120 and the 
productivity of that asset. Moreover, based on an adequately large statistical universe 
of data it is possible to benchmark asset utilization and cost against others in similar 
circumstances to identify best practices. Thus, it is possible for efficiency to be 
maximized while simultaneously minimizing unwanted waste by identifying time and 
cost saving opportunities. It is also possible to determine those parties providing best 
practice services with respect to asset utilization (e.g., maintenance) so that their 
services can be expanded and appropriate recognition given for their efforts. 
Altematively, it is possible to identify parties providing unacceptable services so that 
appropriate remedial action may be taken (e.g., a user 85 has inadequate training to 
properly use an asset so additional training needs to be provided). 
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III. TEMPLATE PROCESSING 

[00123] The Driver Application Interface and the Template Builder are user 
defined structures that allow the user 102 to determine the elements and the 
relationships between those elements. There are no pre-set limits on the elements or 
templates allowed in the application. 

[00124] The Template Builder allows the user to determine how they want to view 
the elements they have added to the application. It gives the user an unlimited number 
of ways to view their assets, company hierarchy nodes, and financial transactions. 
[00125] The application configuration is a flexible data model which allows the 
user to define their attributes, sections, and templates. Using a GUI interface to input 
their data, the user sets up their display layout whereby they will be able to create an 
unlimited number of views, reports or templates used to input data then create and 
retrieve HTML rendition of the template streamed back to the them. 
[00126] The AIM application enables the collection, storage, viewing and analysis 
of asset-specific data over the life-cycle of an asset. Companies can use AIM as an 
analytical tool to increase utilization and productivity, prolong life-spans, reduce costs 
and decrease risks associated with operating, owning, leasing, or renting assets. AIM 
is a web-based application that enables portability for any user with intemet access 
and easy deployment of enhancements and upgrades. 

A. Subsystem-Level Views 

[00127] Figures 8a-8e illustrate different examples of subsystem-level views of the 
system 100. An asset subsystem 300 can be used to capture, process, and store all 
asset related information. An accounting subsystem 302 can be used to define 
accounting events, and to tie those events to particular asset attributes and 
transactions. A transaction subsystem 304 can be used to create, modify, and delete 
different types of transactions, which can themselves be tied to particular types of 
accounting events. An organization subsystem 301 can be used to create, modify, and 
delete different groups and/or subgroups (e.g. organizations). Different organizations 
can define different business/processing rules for the asset subsystem 300, the 
accounting subsystem 302, the transaction subsystem 304, and any other subsystems. 

B. Information Types 

[00128] As illustrated in Figure 9, the system 100 can integrate asset attributes 310, 
accounting attributes 312, and transaction attributes 314 in the creation of a 



-35- 



Reference No. 65678-0060 



PATENT 



customizable interface 318 that can be controlled by persons without specialized 
database knowledge. The customizable interface 318 supports the flexibility of 
queries 106 as well as the flexibility of the templates 108, The customizable interface 
318 can also be used to support various reports 107 and automated processing 320. 

C. Template Types 

[00129] Different types of templates 106 correspond to the different types of 
information or attributes processed by the system 100. An asset template 330 can be 
used to define asset types 332, identify specific assets 120, and relationships between 
asset types in the form of an asset hierarchy 334. 

[00130] An organization template 340 can define particular organization attributes 
1 16, a variety of roles 344 within the organization, and an organization hierarchy 342 
indicating the relationships between organizations (and potentially their processing 
rules) with respect to the system 100. 

[00131] A transaction template 350 is used to define particular transaction 
attributes 118, and transaction rules 354 (such as linkage to particular accounting 
events). Transaction can be organized into a fiiUy normalized transaction hierarchy 
352. 

D. Screen Views 

[00132] Figures 11-15 illustrate different examples of screens that can be used to 
build, modify, and otherwise manipulate templates 108 used by the system 100. 
[00133] System Customization 

[00134] The application enables the system client to customize the software to suit 
their own specific requirements and those of their customers. Examples of the 
system's flexibility include: 

[00135] Flexible company hierarchy entity type definitions including custom 
attributes and business rules. 

[00136] Flexible asset type definitions including attributes and business rules. 
[00137] Flexible financial transaction type definitions with respect to revenues and 
costs that enable Profit/Loss analysis. 

[00138] Flexible viewing/reporting capabilities including custom filters for onUne 
viewing and exporting of data and custom report creators using On Line Analytical 
Processing-based (OLAP) fimctionality. 
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[00139] Flexible look and feel that allows the System Client to "brand" the 
application 

[00140] Data Input 

[00141] The AIM application allows data to be entered into the system via three 
methods of input: 

[00142] Manual entry - the most labor intensive and most prone to input errors. 
[00143] Semi-automated entry - refers to bulk upload capabilities that utilize 
customized spreadsheet functionality to reduce the time required to input large 
quantities of data (e.g. assets, financial transactions such as charges from 
invoices/work orders, usage readings). 

[00144] Automated entry — the least labor intensive and least prone to input errors. 
Once initial set-up or mapping is complete, data flows from another system or device 
(e.g. data logger) into the AJM database, 

[00145] Custom data import mapping: refers to functionality where users can 
regularly import financial transaction data into AIM from other systems. To do so 
requires custom maps to be developed for non-structured reports generated by the 
user's accounting systems. Next, a cross-reference interface allows users to map 
specific values from their system to the associated values in AJM. 
[00146] Wireless data collection: refers to functionality where usage data (e.g. 
meter readings), alert data (e.g. asset overheating), and/or location data (e.g. GPS 
coordinates) is automatically imported into the AJM database via an on-demand 
request or pre-scheduled requests. 
[00147] Data Storage 

[00148] The AJM application stores the following types of data: 
[00149] Company hierarchies 
[00150] Assets 

[00151] Financial transactions and associated maintenance/repair/service data with 
respect to assets and/or company hierarchy entities 
[00152] Usage data, alert data, location data 

[00153] The ability to view, add, edit and delete this data is based on a user's 
functional and data security rights that are established and maintained by the system 
administrator. Company hierarchy and asset lifetime history are stored to provide an 
accurate historical perspective of the data. In addition, when data is entered, 
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modified, or deleted, a record of which user performed the action is stored for audit 
purposes. 

[00154] Data Viewing and Output 

[00155] AIM provides muWple formats for viewing and/or exporting data: 
[00156] Ad Hoc Reports - created via custom view and custom filter functionality. 
These enable the user to determine which data fields will be displayed on the screen 
and filter which data results will be included. 

[00157] Pre-defined printable reports - refer to a set of formatted pre-defined 
reports that display common asset information. Users can further customize these 
reports according to criteria such as: reporting levels, data groupings, sorting and 
begin/end dates. 

[00158] Data mining reports - refers to the highly flexible On Line Analytical 
Processing-based (OLAP) functionality. This enables the user to create cross-tab 
query type of reports where the user can select which fields will represent column 
headings, row headings, and report values. In addition, this type of report offers the 
user "drag and drop" capabilities for even greater flexibility. 

[00159] Exception alerts — custom defined alerts based on user-defined filter 
criteria and distributed via email, 

[00160] The user defined template determines how stored information and/or 

reports are viewed. An outline of how templates are defined is given below: 

[001 61 ] Flexible company hierarchy 

[00162] Supports custom hierarchy level definitions 

[00163] Name (division, work site, client company, etc. . .) 

[001 64] Customer defined business rules 

[00165] Can have assets 

[00166] Can have transactions appHed (cost data) 

[00167] Can include complete company hierarchies for both our customers and 
their customers 

[00168] Stores changes in the hierarchy over time 

[00169] Supports custom (user defined) attributes for any hierarchy level 
[00170] can be used for descriptive purposes (e.g. size, square feet, etc. . .) 
[00171] can be used for export mapping (GL code, IDs fi-om other systems, etc. . .) 
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[001 72] Flexible Asset types 

[00173] Asset types are defined by each customer 

[00174] The system can be configured to provide sample Asset type templates that 
can be customized 

[00175] Supports custom asset attributes 

[00176] Static attributes (e.g. serial number, mast height, etc. . .) 

[00177] Readings (hour meter, cycles, alerts, etc. . .) 

[00178] Lookup lists: user can define a set of available values for a custom attribute 
(Tire type: non-marking, hard rubber, metal) 

[00179] Reading attributes can be linked to data logger sensors (NOT in initial 

release, but in the next one) 

[00180] Branding 

[00181] Flexible transactions 

[001 82] Multiple transaction types 

[00183] Lease 

[00184] Rent 

[00185] Depreciation 

[00186] Interest payment 

[00187] Asset Management fee 

[00188] Maintenance contract 

[00189] PM 

[00190] Repair 

[00191] Abuse 

[00192] Freight 

[00193] Travel 

[00194] Misc 

[00195] Multiple transaction header types (all headers are defined fi-om the 

perspective of the AIM Client) 

[00196] Extemal Invoice 

[001 97] Internal Invoice 

[001 98] Extemal Credit memo 

[001 99] Internal Credit memo 
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[00200] Internal Work Order 
[00201] Customer Work Order 
[00202] Fixed Revenue 
[00203] Fixed Cost 

[00204] Transactions can be dynamically treated as either revenue or cost based on 
the combination of transaction and transaction header types at report-time 
[00205] AIM Clients can view P & L data based on costs and revenues from their 
perspective (e.g. rental transaction may be a revenue) 

[00206] AIM Clients can set up filters/reports showing cost data from their 
customer's perspective (e.g. rental transaction may be a cost) 
[00207] Flexible reporting 
[00208] Multiple formats 

[00209] Custom filters (on screen viewing & exporting) 
[00210] Customizable static reports 

[00211] like the current PDF reports but with many more user selection options 
[00212] Each customer will be able to select from a list of available fields to 
include in the report 
[00213] OLAP reports 

[00214] Users may save multiple report templates of each type 
[00215] Large reports may be queued for delivery via email 

[00216] Custom defined alerts based on user-defined filter criteria - distributed via 
email 

[002 1 7] Asset Entity Template 

[00218] Organizational Entity Template: 

[00219] Transaction Header, Transaction, and Transaction Detail 
Template: 
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[00220] Template Management is an administration area within the AIM 
application where the user will go to set up the way that they want to view their assets, 
organizational entities and financial transactions. Prior to entering Template 
Management, the user will define those attributes that they choose to track. Template 
Management is the area where they will associate those attributes with a template that 
they can start to create objects fi-om. 
[00221] Navigation 

[00222] The user will navigate to template management through the menu system. 
[00223] Page Mode 

[00224] Modify: The Detail tab will be set to Modify if a user selects an existing 
template to view it. 

[00225] New: When the user clicks the "Add" button, the detail tab will re- 
initialize, and clear the fields. The Cancel button will also appear 
[00226] Page Entry 
[00227] Template Management 

[00228] When the page is displayed, the screen is divided into two distinct areas. 
On the lefts side of the screen, users will see a tree. The tree view will be divided into 
5 different template types: Assets, Organizational Entities, Transaction Headers, 
Transactions, and Transaction Details. Templates will be listed under each of the 
template types. A tabbed pane (which will serve for providing the user with more 
information about the selection within the tree view) will appeeir on the right 2/3rds of 
the screen. Selecting an item in the tree view will display the details for that item 
within the tabbed pane. 

[00229] Upon Entry to the Template Management Area, the "Template" root node 
is selected in the tree, and the Advanced Search is the first tab, and fi-onted. 
Remaining Tabs will appear in the following order: Detail, Layout and Preview. All 
buttons will be disabled until a template or template category is selected. 
[00230] Template Detail Tab 

[00231] Upon entering the Detail Tab for an existing Template, the page will fill 
the fields as they were last saved for the selected template. 
[00232] Data Fields 
[00233] Required Fields 
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[00234] Template Name 

[00235] The name of the template. 

[00236] A list of templates is disclosed in Table A. 



Template 
Type 


Explanation 


Examples: 


Asset 


Asset Tvne 


Forklift C!rane Truck Corner 
Air Conditioning Unit 


Organizational 

Pntitv 


Organizational Role within 


Company, Division, Region, 


Transaction 
Header 


Type of Transaction 


Work Order, Invoice, 
Statement of Work, Credit 

A/Iemo 

XtXV^XXXV/ 


Transaction 


Line Item charge for a 
given entity or asset on the 
transaction. 


Preventive Maintenance, Oil 
Change 


Transaction 
Detail 


Detailed charges (sub- 
charge types) for the 
associated transaction. 


Tax, Labor, Parts 



[00237] Optional Fields 
[00238] Description 

[00239] A Description of the Template. This field may be used to find a template 
through the Search functionality. 
[00240] Controls 
[00241] Tree view 

[00242] The tree view displays all of the attribute sections, divided into 5 template 
type areas: Asset, Organizational Entity, Transaction Header, Transaction, and 
Transaction Detail. 
[00243] Show Inactive 

[00244] The show inactive checkbox will allow the user to view and select inactive 
templates from the tree view control for viewing and editing purposes. 
[00245] Add 

[00246] Clicking the Add button will fi-ont and re-initialize the Detail tab, ready to 
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accept new data. 
[002471 Save 

[00248] Clicking the Save Button will verify that the data entered into the 
application is correct, and will save the new or changed record to the database. 
[00249] The Save button is universal to the Attribute Management Screens; 
meaning that the user has the opportunity to move through the tab area (i.e.: adding 
attributes to the template layout), and once s/he has done everything that s/he wishes, 
saving will commit all of the changes that the user has made across all tabs. 
[00250] The messages defined within this docvmient will only identify those 
messages that should be raised from this screen, (see Message Box Messages section 
below) 

[00251] Cancel 

[00252] If any changes have been made, then the "Confirm On Exit" message box 
is displayed (see Message Box Messages section below). 
[00253] Detail Tab - Delete 

[00254] Clicking Delete will remove the selected template from the database. In 
order to successfully perform this action, there may not be any objects created from 
this template. 

[00255] Detail Tab - Rephcate 

[00256] Clicking the Replicate button will duplicate all of the properties of the 
selected item, ready for the user to make modifications to the copy and save as a 
unique name. 

[00257] Roles - Can Have Assets checkbox 

[00258] This can apply to an asset (for component parts) or company hierarchies. 
Checking this role will determine the business logic when the user clicks the Add (or 
move) button, within Entity Management, to allow an asset to be added as a child 
node to the selected, or new, asset (or company hierarchy node). 
[00259] Roles - Can Have Hierzirchy checkbox 

[00260] This can apply to company hierarchy nodes only. Checking this role will 
determine the business logic when the user clicks the Add (or move) button, within 
Entity Management, to allow a company hierarchy node to be added as a child node to 
the selected company node. 

[00261] Roles — Can Have Transactions checkbox 
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[00262] This can apply to an asset (for component parts) or company hierarchies. 
Checking this role will determine the business logic when the user clicks the Entity 
Picker within Transaction Management, to allow an asset, or company node, to be 
associated as the item incurring the charge on a transaction. 
[00263] Inactive checkbox 

[00264] Checking the hiactive Checkbox will remove the template from the 
Template Type Pick List in the future when the user is selecting a template type for a 
new or existing object. Checking the Inactive Checkbox will not change the make-up 
of any current objects that use that template. It will only prevent users from selecting 
the template for fixture objects of that type (i.e.: Asset, Company, Transaction Header, 
Transaction, and Transaction Detail). 
[00265] Icon pick list 

[00266] The user selects the type of icon they want to use for their template. Icons 
will only be used for Assets and Company Hierarchy Nodes. The icons are used 
within the Entity and Transaction Management areas to illustrate to the user viewing 
the tree view, what type of object the items within the list are. 
[00267] Readings - Available Readings 

[00268] This control will only be available on an Asset Type Templates. 
[00269] The Available Readings List Box will alphabetically display all of the 
reading type attributes that are available to be added to the selected template. 
Available readings are defined for the selected template through attribute 
management. 

[00270] Once a reading has been used for the template, it will be removed from the 
Available Readings List Box. 

[00271 1 Readings - Move Left/Right Readings Button 
[00272] These controls will only be available on an Asset Type Templates. 
[00273] The Readings Move Left/Right buttons are positioned in between the 
Available Readings List Box and the Used Readings List Box. They are used to add or 
remove readings to/from the template. 

[00274] When an item is selected in the Available Readings List Box, the Move 
Right Button is disabled. The user may click the Move Left Button to add the selected 
reading to the template. The Move Right Button will add the reading alphabetically to 
the Used Reading List. 
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[00275] When an item is selected in the Used Readings List Box, the Move Right 
Button is disabled. The user may cUck the Move Left Button to remove the selected 
reading from the template. 
[00276] Readings - Used Readings 

[00277] This control will only be available on an Asset Type Templates. 
[00278] The Used Readings List Box indicates which meter types will be used for 
the selected asset. 
[00279] Business Logic 

[00280] Roles are specific to the template type that the user is creating 
[00281] Readings are only available on Asset Type templates 
[00282] Security Requirements: 

[00283] If Users have the Security Rights to view Template Management, they will 
have full access to Template Management: to Add, Edit and Delete templates. 
[00284] Audit Trail: 

[00285] There is no Audit Trail for Templates 
[00286] A list of Messages is disclosed in Table B: 



Contro 


Message 


Message Text 


Criteria 


Action 


1 Name 


Name (ID) 








Cancel 


Cancel 


Are you sure you want to 






Verificatio 


Cancel? All information 






n 


you have just entered will 








not be saved. 




Save 


Changed 


You cannot change the 


Don't Save 




Roles 


roles for a template that has 








objects. 




Save 


Duplicate 


Duplicate Template Name 


Don't Save 



Name 

[00287] Page Name: Template Management - Layout 

[00288] Template Management is an administration area within the AIM 
application where the user will go to set up the way that they want to view their assets, 
company hierarchy nodes and financial transactions. Prior to entering Template 
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Management, the user will define those attributes that they choose to track. Template 
Management is the area where they will associate those attributes with a template that 
they can start to create objects fi-om. 

[00289] The Layout tab's functionality is to allow the user to add, edit and arrange 
sections and attributes on the template, as well as defining an attribute as required and 
setting its default value for the template. 
[00290] Navigation 

[00291] The user will navigate to template management through the menu system, 
and then click the Layout Tab once in Template Management. 
[00292] Page Mode 

[00293] Modify: The Detail tab will be set to Modify if a user selects an existing 

template to view it. 

[00294] Page Entry 

[00295] Template Management 

[00296] When the page is displayed, the screen is divided into two distinct areas. 
On the lefts side of the screen, users will see a tree. The tree view will be divided into 
5 different template types: Assets, Organizational Entities, Transaction Headers, 
Transactions, and Transaction Details. Templates will be listed under each of the 
template types. A tabbed pane (which will serve for providing the user with more 
information about the selection within the tree view) will appear on the right 2/3rds of 
the screen. Selecting an item in the tree view will display the details for that item 
within the tabbed pane. 

[00297] Upon Entry to the Template Management Area, the "Template" root node 
is selected in the tree, and the Advanced Search is the first tab, and fronted. 
Remaining Tabs will appear in the following order: Detail, Layout and Preview. All 
buttons will be disabled imtil a template or template category is selected. 
[00298] Template Layout Tab 

[00299] Upon entering the Layout Tab for a template, the page will fill the fields as 
they were last saved for the selected template. If the template is new, the Used 
Sections and Used Attributes List Boxes will be empty. 
[00300] Data Fields 
[00301] Required Fields 
[00302] none 
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[00303] Optional Fields 

[00304] Layout Tab - Attribute Default Value Text Box 

[00305] When an attribute is selected within the Used Attributes Column 1 or 
Column 2, the user will have the opportunity to set a default value for the attribute on 
the current template. When creating an object from the template, the default value will 
be pre- filled for the specified field. The user will have the choice upon object creation 
of leaving the default value as the saved value, or changing it to another appropriate 
value. 

[00306] A list of data types is disclosed in Table C. 



Data Types 


Valid Default Values 


Yes/No (Check boxes) 


1 orO 


Date 


Any Valid Date format 


Number 


Any whole number 


Decimal 


Any number 


Currency 


Any number 


Long Text (comments) 


Any string 


Lookup (pick lists) 


Any String (preferably one that exists within the 
attribute's pick list) 


Reading 


Any Number 



[00307] Controls 
[00308] Tree view 

[00309] The tree view displays all of the attribute sections, divided into 5 template 
type areas: Asset, Organizational Entity, Transaction Header, Transaction, and 
Transaction Detail. 
[00310] Show Inactive 

[00311] The show inactive checkbox will allow the user to view and select inactive 
templates from the tree view control for viewing and editing purposes. 
[00312] Add 

[00313] Clicking the add button will front and re-initialize the Detail tab, ready to 
accept new data for template creation. 
[00314] Save 

[00315] Clicking the Save Button will verify that the data entered into the 
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application is correct, and will save the new or changed record(s) to the database. 
[00316] The Save button is universal to the Template Management Screens; 
meaning that the user has the opportunity to move through the tab area (i.e.: adding 
attributes to template layout, changing template icons and roles), and once s/he has 
done everything that s/he wishes, saving will commit all of the changes that the user 
has made across all tabs. 

[00317] The messages defined within this document will only identify those 
messages that should be raised from the Layout Tab. (see Message Box Messages 
section below) 
[00318] Cancel/Exit 

[00319] If the attribute detail window is being viewed within a pop up window, the 
Cancel button will returns the user to the initiating window. If any changes have been 
made, then the "Confirm On Exit" message box is displayed. 
[00320] Layout Tab - Available Sections 

[00321] The Available Sections List Box will alphabetically display all of the 
sections that are available to be added to the selected template. Available sections are 
defined for the selected template through section management. Available sections will 
be those sections that appear as specific to the template type (i.e.: Asset, Company 
Hierarchy, Transaction Header, Transaction, or Transaction Detail) that is being 
created. 

[00322] Once a section has been used for the template, it will be removed from the 
Available Sections List Box. 

[00323] Layout Tab -Sections Move Up/Down Buttons 

[00324] The Sections Move Up/Down buttons are positioned in between the 
Available Sections List Box and the Used Sections List Box. They are used to add or 
remove sections to/from the template. 

[00325] When an item is selected in the Available Sections List Box, the Move Up 
Button is disabled. The user may click the Move Down Button to add the selected 
section to the template. The Move Down Button will add the section to the bottom of 
the Used Section List. 

[00326] When an item is selected in the Used Sections List Box, the Move Down 
Button is disabled. The user may click the Move Up Button to remove the selected 
section from the template. If there are attributes associated with the section, the 
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removal of a section will also place all of its assigned attributes back in the Available 
Attributes List Box. (See Assumptions) 
[003271 Layout Tab - Used Sections 

[00328] The Used Sections List Box indicates which sections have been placed on 
the template for the purpose of grouping attributes. The sections appear in the list box 
as they appear on the template. 

[00329] Layout Tab -Used Sections Ordering Buttons 

[00330] The Used Sections Ordering buttons allow the user to determine the order 
of sections within the template. When an item is selected within the Used Sections 
List Box, clicking the order up button will move the selected item up once for each 
time the button has been clicked. Once the selected item is at the top of the list box, 
the order up button is disabled, indicating that the item cannot be moved any further 
up within the list. 

[00331] Clicking the order down button will move the selected item down once for 
each time the button has been clicked. Once the selected item is at the last in the list 
box, the order down button is disabled, indicating that the item cannot be moved any 
further down the list. 

[00332] The Used Sections Ordering Buttons are disabled when there is no 
selection within the Used Sections List Box. 
[00333] Layout Tab - Available Attributes 

[00334] The Available Attributes List Box will alphabetically display all of the 
attributes (with the system required attributes colored red, and at the top) that are 
available to be added to the selected template. Available attributes are defined for the 
selected template through attribute meinagement. Available attributes will be those 
attributes that appear as specific to the template type (i.e.: Asset, Org Entity 
Hierarchy, Transaction Header, Transaction, or Transaction Detail) that is being 
created. 

[00335] Once an attribute has been used for the template, it will be removed from 
the Available Attributes List Box. 

[00336] Layout Tab - Used Attributes; Column 1 & Column 2 
[00337] The Used Attributes List Box indicates which attributes have been placed 
on the template. Since Templates will have 2 symmetrical columns of attributes, the 
Column 1 & Column 2 List Boxes represent the columns as they appear on the 

-49- 



Reference No. 65678-0060 



PATENT 



template. The attributes appear in the list box in the order and position that they 
appear on the template. (See Business Rules) 

[00338] Layout Tab - Used Attributes; Column 1 & Column 2 Ordering Buttons 
[00339] The Used Attributes Ordering buttons allow the user to determine the order 
of attributes within the columns for each section within the template. When an item is 
selected within the Used Attributes List Box, clicking the order up button will move 
the selected item up once for each time the button has been clicked. Once the selected 
item is at the top of the list box, the order up button is disabled, indicating that the 
item cannot be moved any further up within the list. 

[00340] CUcking the order down button will move the selected item down once for 
each time the button has been clicked. Once the selected item is at the last in the list 
box, the order down button is disabled, indicating that the item cannot be moved any 
further down the list. 

[00341] The Used Attributes Ordering Buttons are disabled when there is no 
selection within the Used Attributes (Colmnns 1 or 2) List Box. The only way to 
move an attribute between sections is to remove it from the section in which it resides, 
and then add it to the desired section. 

[00342] Layout Tab - Attributes Move Up/Down Buttons 

[00343] The Attributes Move Up/Down buttons are positioned in between the 
Available Attributes List Box and the Used Attributes List Box. They are used to add 
or remove attributes to/from the template. At least one section must be added to the 
template in order to add an attribute to the template. 

[00344] When an item is selected in the Available Attributes List Box, the Move 
Up Button is disabled. The user may click the Move Down Button to add the selected 
attribute to the template. The Move Down Button will add the attribute to the bottom 
of the Used Attribute List. 

[00345] A section must be selected within the Used Sections List Box. If an item is 
not selected in the Used Sections List Box, the Move Down Button is disabled. 
[00346] When an item is selected in the Used Attributes List Box, the Move Down 
Button is disabled. The user may click the Move Up Button to remove the selected 
attribute from the template. (See Assumptions) 
[00347] Layout Tab - Attributes Move Left/Right Buttons 

[00348] The attributes Move Lefl/Right Buttons allow the user to balance the 
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number of attributes between the two columns. Selecting an attribute in Column 1 will 
disable the Move Left Button. Clicking the Move Right Button will position the 
selected attribute in Column 2 at the bottom of the list. Selecting an attribute in 
Column 2 will disable the Move Right Button. Clicking the Move Left Button will 
position the selected attribute in Column 1 at the bottom of the list. 
[00349] Layout Tab - Required Attribute checkbox 

[00350] When an attribute is selected within the Used Attributes Column 1 or 
Column 2, the user will have the opportunity to set the attribute as required on the 
cxirrent template. 

[00351] Required is disabled for checkbox type attributes. 
[00352] Layout Tab - Currency/Unit of Measure 

[00353] When a number or currency data type attribute is selected within the Used 
Attributes Column 1 or Column 2, the user will have the opportunity to set the default 
currency type (USD, CDN, ¥, £, D) or unit of measure for number type fields (lbs, kg, 
cc, ft, km, g, oz) for objects created from the template. 
[00354] Layout Tab - Add Attribute Button 

[00355] Allows the user to add an attribute on the fly. Clicking the Add Attribute 
Button will post the Attribute Management area of the AIM application in its own 
window. 

[00356] Layout Tab - Add Section Button 

[00357] Allows the user to add a section on the fly. Clicking the Add Section 
Button will post the Section Management area of the AIM application in its own 
window. 

[00358] Layout Tab - Delete 

[00359] Allows the user to delete a template. Deleting a template will remove the 
template from the database. 
[00360] Business Logic 

[00361] All attributes must be associated with a section. 

[00362] Removal of a section will place attributes associated with that section back 
in the pool of available attributes. 

[00363] If a default value has been set for the attribute on another template, it does 
not have to be the same value. 

[00364] The nimiber of attributes within one of the columns must be equal to or no 
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more than 1 less (or greater) than that of the other column. Meaning: If the number of 
attributes within a section is even, the number of attributes must be as equally split 
between the two columns. If the number of attributes within a section is odd, the 
number of attributes cannot be as equally split between the two columns, and so the 
difference between the number of attributes in column 1 and colimm 2 must be no 
greater than 1 . If the difference in the nimiber of attributes between colunm 1 and 2 is 
greater than 1 , upon save, the last attribute(s) is the greater than column will transfer 
to the less than colunm behind the list of attributes which already resides there. No 
warnings or error messages will be raised. 

[00365] If a section has no associated attributes, upon save, the section will be 
removed from the template. 

[00366] If no default value is set for a lookup, the first item within the display list 
should display. 

[00367] If the user has typed in a default value for a lookup, and the lookup is a 
child, reverse lookup the appropriate value for the parent. 

[00368] If the user has typed in a default value for a lookup, but the default value is 
not an exact match of the list items, display the default value. 

[00369] If the user has typed in a default value for a lookup, but the default value is 
not an exact match of the list items, display the default value - if the lookup is a child, 
display the default value (as defined above) in the parent lookup. 
[00370] Prior to deleting a template, a user must remove all objects from the 
associated template. 

[00371] If a section is using only 1 column for its attributes, the attribute fields will 
span the page. 

[00372] System Required attributes for each template type are disclosed in Table 
D: 



Template Type 


Attributes 


Asset 


Unit ID 
Serial Number 
Model 

In Service Date 


Hierarchy 


Name 
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Transaction Header 


Keierence w 




Currency 




Amount 




Date 




LocKeci 




v^onunent 


Transaction 


Date 




Amount 




lintity 




Comment 




Transaction Description 


Detail 


Amount 




Line Description 



[00373] System generated attributes on each template type are disclosed in Table 
E: 



Template Type 


Attributes 


Asset 


Asset Template 

Make 

Model 


Hierarchy 


Entity Template 


Transaction Header 


Transaction Header Template 
Transaction Grid 


Transaction 


Transaction Template 
Detail Grid 
Entity 

Entity Readings 


Detail 


Detail Template 



[00374] Security Requirements: 

[00375] Access to Template Management will be present, or not. There will be no 
^'Viewing Only" security access. 

[00376] Users may or may not have access to Section Management or Attribute 
Management, 
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[00377] Users must have appropriate access in order to delete a template. 

[00378] Audit Trail: 

[00379] There is no audit trail for Template Management. 

[00380] Messages are disclosed in Table F: 



Contro 


Message 


Message Text 


Criteria 


Action 


1 "K T 

1 Name 


Name (ID) 








Save 


Required 


All IR Required fields must 


System Required 


Don't save. Return 




fields 


be added to template 


fields have not been 


to Layout Page with 






[attribute names] 


added to a section. 


Required attribute 










selected within the 










Available Attributes 










List Box. 


Save 


Required 


Parent Lookup of Child 


Parent Lookups to 


Don't save. Return 




T 1 

Lookup 


[child name] must be 


an added child have 


to Layout Page with 






added to the template 


not been added to a 


parent lookup 








section. 


selected within the 










Available Attributes 










List Box. 


Save 


Removed 


Removing attributes from 


User has removed 


Continue/Cancel 




Attributes 


this template may result in 


attributes that were 








a loss of data. 


previously saved 










with the template 




Save 




You cannot remove 










attributes from a template 










that has [objects - assets. 










entities, transactions, etc.]. 






Delete 


Delete 


User must change template 


Objects have been 


Don't delete 




Template 


for associated objects prior 


created off of 








to deleting template 


template 




[00381] 


Template Management - Search 






[00382] 


Template 


Management is an administration area within 


the AIM 



application where the user will go to set up the way that they want to view their assets, 

-54- 



Reference No. 65678-0060 



PATENT 



company hierarchy nodes and financial transactions. Prior to entering Template 
Management, the user will define those attributes that they choose to track. Template 
Management is the area where they will associate those attributes with a template that 
they can start to create objects fi-om. 

[00383] The main function of the Attributes Search is to locate attributes based on 
selection criteria, such as: list all of the attributes of date type data type who are 
company type attributes. The Search Tab allows users to locate attributes within their 
system by specifying known values about the attribute. This document will describe 
the functionality of the Search Tab. 

[00384] The Search Tab allows users to locate organizational entities and assets 
within their organizational structure by specifying known values for specific attributes 
of the object. 
[00385] Navigation 

[00386] The user will navigate to template management through the menu system. 
[00387] Page Mode 

[00388] Modify: If the user has access to Template Management, the user will only 

have modify access. 

[00389] Page Entry 

[00390] Template Management 

[00391] When the page is displayed, the screen is divided into two distinct areas. 
On the lefts side of the screen, users will see a tree. The tree view will be divided into 
5 different template types: Assets, Organizational Entities, Transaction Headers, 
Transactions, and Transaction Details. Templates will be listed under each of the 
template types. A tabbed pane (which will serve for providing the user with more 
information about the selection within the tree view) will appear on the right 2/3rds of 
the screen. Selecting an item in the tree view will display the details for that item 
within the tabbed pane. 

[00392] Upon Entry to the Template Management Area, the "Template" root node 
is selected in the tree, and the Search is the first tab, and fronted. Remaining Tabs will 
appear in the following order: Detail, Layout and Preview. All buttons will be 
disabled until a template or template category is selected. 
[00393] Search Tab 

[00394] Upon entering the Search Tab, the page will display with the current 
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default search criteria and set up filled in the fields. The user will have an opportunity 
to make any modifications to the search settings, or select a different search. If the 
user does not have a search set as a default, then the Criteria and View areas will be 
blank. 

[00395] Data Fields 
[00396] Required Fields 
[00397] Recs / Page 

[00398] The Recs/Page text box allows the user to determine the number of records 

they see at a time. The Recs/Page field will be pre-filled with the user-defined default 

(defined within their preferences). 

[00399] Optional Fields 

[00400] none 

[00401] Controls 

[00402] Tree view 

[00403] The tree view displays all of the attribute sections, divided into 5 template 

type areas: Asset, Organizational Entity, Transaction Header, Transaction, and 

Transaction Detail. Within each of the template categories, the templates available for 

each of those categories will be listed in ascending alphabetical order. 

[00404] When the user double clicks an item within their results grid on the search 

tab, the tree view will expand to display the selected item. 

[00405] Show Inactive 

[00406] The show inactive checkbox will allow the user to view and select inactive 
templates fi*om the tree view control for viewing and editing purposes. 
[00407] Add 

[00408] Clicking the Add button will front and re-initiaUze the Detail tab, ready to 
accept new data. 
[00409] Save 

[00410] Cliclcing the Save Button will verify that the data entered into the 
application is correct, and will save the new or changed record to the database. 
[00411] The Save button is universal to the Template Management Screens; 
meaning that the user has the opportunity to move through the tab area (i.e.: adding 
attributes to the template layout), and once s/he has done everything that s/he wishes. 
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saving will commit all of the changes that the user has made across all tabs. 
[00412] Cancel 

[00413] If any changes have been made, then the "Confirm On Exit" message box 
is displayed (see Message Box Messages section below). 
[00414] Criteria List Display - Criteria 

[00415] The Criteria List Display will display the list of criteria that the user has 
chosen to locate the template. All entries will be 'anded' together (as opposed to an 
"or" statement). When clicking one word of a statement, the entire statement should 
be selected. 

[00416] Attribute Pick List - Criteria 

[00417] The Attribute Pick List serves as a way of setting comparison values. The 
Attribute pick list will fill with generic descriptors of data found within the database. 
The following attributes should also appear within the pick list for Management Area 
will include the following attributes: 

[00418] Attribute (for purposes of finding a template with a specific attribute) 
[00419] Required Attribute (for purposes of finding a template where a specific 
attribute is required) 
[00420] Attribute Default 

[00421] Section (for purposes of finding a template with a specific section) 

[00422] Template Type (Asset, Org Entity, Trans Header, etc.) 

[00423] Role - Can have Hierarchy 

[00424] Role - Can have Transactions 

[00425] Role - Can have Assets 

[00426] Template Name 

[00427] Inactive 

[00428] Condition Pick List 

[00429] The Condition Pick List will contain the conditions that are relevant to the 
data type of the selected attribute in the Attribute Pick List disclosed in Table G 



String 


Date 


Number 


Check Boxes 


Equals 


Today 


Equals 


Enabled (is 
checked) 


Greater Than 


Last Month 


Greater Than 


Disabled (is not 
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checked) 


Less Than 


This Month 


Less Than 




Greater Than or 
Equals 


Equals 


Greater Than or 
Equals 




Less Than or 
Equals 


Greater Than 


Less Than or 
Equals 




Not Equal To 


Less Than 


Not Equal To 




Starts With 


Greater Than or 
Equals 






Ends With 


Less Than or 
Equals 








Not Equal To 







[00430] Value Text Box- Criteria 

[00431] The Value Text Box will hold the value that the data in the database will 
be evaluated against in conjunction with the Condition Pick List value. 
[00432] Example: 

[00433] If I want to find all of the Transaction templates that have the "State" 
Attribute on it, I will create the following statements in Table H: 





Statement 1 


Statement 2 


Attribute 


Template Type 


Attribute 


Condition 


Equals 


Contains 


Value 


Transaction 


State 



[00434] Creating these two statements and adding them to the Criteria List Display 
will find all of the Transaction templates in the database that contain the State 
attribute within their layout. 
[00435] Apply Button - Criteria 

[00436] The Apply button will select the values fi-om the Attribute Pick List, 
Condition Pick List, and the Value Text Box, will place the data in the Criteria List 
Display, and re- initialize the fields - ready for a new set of criteria. 
[00437] Remove Button- Criteria 

[00438] The Remove button allows the user to remove the selected criteria set fi-om 
the Criteria List Display. The Remove button will be disabled until a criteria set is 
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selected. 

[00439] View List Display- View 

[00440] The View List Display will display the list of columns top down as the 
user has chosen to display them left to right. In addition to the list of results display 
columns, the View List Display will also indicate if the columns have a sort applied to 
them, and what order in which the columns are sorted. 
[00441] Attribute Pick List- View 

[00442] The Attribute Pick List for the View area of the Search tab allows the user 
to specify which fields s/he would like to see. 
[00443] Sort Order Pick List- View 

[00444] The Sort Order pick list works in conjunction with the Attribute pick list. 
Within the result set, the user has the opportunity to select how s/he would like the 
results sorted. This pick list is required when a Sort Type has been defined for the 
column. 

[00445] The Sort Order pick list holds numeric values. The values will always be 1 

more than there are colimms defined within the View List Display. 

[00446] Selecting a number that is already in use by another colunrn already 

defined, the current item will receive that numbered sort, and all columns already 

added to the View List Display with the same number and greater will shift 1 number 

larger. 

[00447] Example: 

I have the following view defined for my Template results as disclosed in Table I: 



Attribute 


Sort Order 


Sort Type 


Template Name 


1 


Descending 


Attribute Name 


2 


Ascending 


Section Name 


3 


Ascending 


Category 







Order of 2, the View Display List will adjust as following as disclosed in Table J: 



Attribute 


Sort Order 


Sort Type 


Template Name 


1 


Descending 


Attribute Name 


3 


Ascending 
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Section Name 


4 


Ascending 


Category 






Inactive 


2 


Ascending 



[00449] Sort Type pick list- View 

[00450] The Sort Type pick list will contain two (2) items: Ascending, and 
Descending. The Sort Type pick list allows the user to specify how the results of their 
search will be displayed. This pick list is required when specifying a sort order. 
[00451 ] View Order Up/Down Buttons - View 

[00452] The View Move Up/Down buttons are positioned to the right of the View 
List Display Box. They are used to adjust the order of the column display left to right 
as they appear in the View List Display Box top down. 

[00453] When an item is selected within the View List Display Box, clicking the 
order up button will move the selected item up once for each time the button has been 
clicked. Once the selected item is at the top of the list box, the order up button is 
disabled, indicating that the item cannot be moved any further up within the list. 
[00454] Clicking the order down button will move the selected item down once for 
each time the button has been clicked. Once the selected item is at the last in the list 
box, the order down button is disabled, indicating that the item cannot be moved any 
further down the list. 
[00455] Apply Button- View 

[00456] The Apply button will select the values from the Attribute, Sort Order, and 
Sort Type Pick Lists, and will place the data in the View Display List, and re-initialize 
the Attribute, Sort Order, and Sort Type fields - ready for a new set of criteria. 
[00457] Remove Button- View 

[00458] The Remove button allows the user to remove the selected criteria set from 
the View List Display. The Remove button will be disabled until a criteria set is 
selected. 

[00459] Search Pick List- Saved Searches 

[00460] The Search pick list displays all of the saved searches for the selected 
management area, specific to the type of item selected (if applicable). Selecting a 
search from the Searches pick list will display the definition of that search in the 
Criteria List Display and the View List Display. 
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[00461] New Button- Saved Searches 

[00462] Clicking the New button will clear the Criteria List Display, the View List 
Display, Results Grid and the Search Pick List. It allows the user to begin a new 
search. 

[00463] Save Button- Saved Searches 

[00464] Clicking the Save button will save changes to an existing search, or add a 

new search to the database. 

[00465] Delete Button- Saved Searches 

[00466] Clicking the Delete button will delete the selected search in the Searches 
pick list, as well as all of its criteria and viewing specifications. 
[00467] Defauh Checkbox- Saved Searches 

[00468] Checking the Default check box will set the active item in the Search pick 
list as the default search. The default search is the search that will populate all fields 
when the tab is displayed. 
[00469] Search Button 

[00470] Clicking the Search Button will allow the user to start the search of the 
database with the search criteria that they have populated within the Criteria List 
Display. 

[00471] Results Grid 

[00472] The Results Grid will populate with the records that have matched the 
selection criteria within the Criteria List Display. Double clicking on a record will 
locate it in the Template tree view control, and highlight the chosen item. 
[00473] Business Logic 

[00474] A Search does not have to be saved in order to run the Search. 
[00475] One default search per root item per management area may be set. 
[00476] If there is already a default search defined, the newly set default will be set 
as the default, and the previously default search will no longer be default. 
[00477] Security Requirements: 

[00478] There are no security rights for the Search tab. If users have access to 
Entity Management, they will have access to Search entities. 
[00479] Audit Trail: 

[00480] There is no Audit Trail for the Search tab. 



-61- 



Reference No. 65678-0060 PATENT 



[00481] Messages disclosed in Table K: 



Control 


Message 


Message Text 


Criteria 


Action 


iMdnic 


i>(dillc 


















Apply 


Value 


A value has not been set to 


valuetext =null 


message 




Not Set 


the selection criteria. 








Please type a value for 








comparison. 




Apply 


Type 


The value selected for your 






Mismatc 


search criteria does not 






h 


match the data type of the 








attribute you are entering. 








Please make sure that your 








value is of (date, int) type. 




oaved 


Duplicate 


This name is already m 


Duplicate search 


Searches 


Search 


use. Please type a different 


name 


Save 


Name 


name than one that is 








already used for this 








category of search. 




Search 


No 


No results found 






Results 






Search 


Exceeded 


The number of Records per 


Recs per page > 




Recs 


Page exceeds the limit. 


system defined limit 




/Page 


Please choose a number 





between 1 - [x] 

E- Process Flow Views 
[00482] Figures 16 and 17 illustrates various process flow views of the system 100. 

1. Automated processing relying on customized data design 
[00483] At 700, the customization of the data design is made accessible to a person 
with business domain expertise, but without information technology or database 
expertise. At 702, automated processes are triggered by distinctions in the data design 
used to track various attributes. The process then ends. 
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2. Data design modification 
[00484] At 710, access is provided to an application that can interact with a data 
design 113. At 712, data is received to define an organization attribute. At 714, data 
is received to define an asset attribute. At 716, data is received to define a transaction 
attribute. At 718, the data design 113 is modified through the use of a template 108. 
At 720, an analysis is generated fi-om the data stored in accordance with the 
modified^customized data design 113. The process then ends. 

IV. QUERY BUILDER 

[00485] The flip side of modifying the data design 113 through various templates 
108, is the ability to generate highly granular customized reports 107 firom 
corresponding granular customized queries 106. The system 100 is flexible, allowing 
users 102 to define the fields they use. The system 100 can give them the ability to 
create dynamic reports fi-om their defined fields, not fi"om fields that someone else has 
pre-selected and implemented as a part of the application. The Query Builder gives 
users 102 an unlimited number of search and retrieve permutations. 
[00486] The physical database structure (as illustrated in Figure 24 discussed 
below) provides users 102 with the ability to modify the data design 113 implemented 
by the system 100 without changing any information relating to a database table or 
column. Thus, the data design 1 13 is very flexible and totally user-defined. Although 
the users define the fields and tables dynamically, without modifying the data 
structure disclosed in Figure 24. The system 100 can provide the ability to search 
within the fields and tables that users 102 (without database expertise) create. 
Through the use of a GUI interface to the user-defined fields and tables very complex 
queries can be built to deliver very detailed reports. Users also are able to extract data 
fi-om the database based on self-defined criteria which allows them to view and sort 
only the fields that are relevant to them. Figures 18-21 provide examples of screens 
that can be used to provide query builder functionality. 
[00487] Flexible reporting 
[00488] Muhiple formats 

[00489] Custom filters (on screen viewing & exporting) 
[00490] Customizable static reports 

[00491] like the current PDF reports but with many more user selection options 
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[00492] Each customer will be able to select from a list of available fields to 
include in the report 
[00493] OLAP reports 

[00494] Users may save multiple report templates of each type 
[00495] Large reports may be queued for delivery via email 

[00496] Custom defined alerts based on user-defined filter criteria - distributed via 
email 

[00497] Non-Entity Based Reports : 

[00498] Entity & Transaction Based Reports: 

[00499] The Report Management is where users will go to export and view 
consolidated information about the different management areas within the AIM 
Application. Users will be able to extract data from the database based on criteria that 
they set up, and will be able to view and sort based on the fields that are relevant to 
them. 

[00500] The List Reports are based on the Search tabs within each of the 
Management Areas. Each area within AIM that has a Search Tab will be represented 
within List Reports. The List Reports area of Report Management will display and 
allow users to create lists of information from the database. 
[00501] Navigation 

[00502] The user will access this page from the Navigation Menu. 
[00503] Page Mode 

[00504] Browse: If a user only has View access to List Reports, s/he will see all of 
the reports that s/he has available for running. The Detail tab will display all of the 
settings for the report, however, it will not allow the user to make any modifications to 
the report 

[00505] Modify: If the user Update has access to List Reports, s/he will enter it in 
Modify mode. The settings for the saved report will display, and the user will be able 
to make changes to his/her own reports, whether they are public or private. Public 
reports that the user did not originate will appear in Browse mode. 
[00506] Page Entry 
[00507] Report Management 

[00508] When the page is displayed, the screen is divided into two distinct areas. 
On the lefl:s side of the screen, users will see a tree. The tree view will display each of 
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the List Report Types, and all of the reports that a user has access to, regardless if they 
are public or private. A tabbed pane (which will serve for providing the user with 
more information about the report selected within the tree view) will appear on the 
right 2/3rds of the screen. Selecting an item in the tree view will display the details for 
that item within the tabbed pane. 

[00509] Upon Entry to the Report Management Area, the "List Reports" root node 
is selected in the tree, and Search is the first tab, and fronted. Remaining tabs will 
appear in the following order: Detail, Expression Builder, and Results. All buttons 
will be disabled until a report or report area is selected. 
[0051 0] Report Detail Tab New 

[00511] When the user clicks the Add button, the Detail Tab will clear all fields. 
[00512] Report Detail Tab 

[00513] Upon entering the Detail Tab for an existing report, the detail page will 
display with the Search Criteria fields and View definition fields filled in. 
[00514] Report Detail Tab Read-Only 

[00515] Upon entering the Detail Tab for an existing report, the detail page will 
display with the data filled in. The report may display in read-only mode if the 
selected report is a public report that the user did not create. 
[00516] Data Fields 
[00517] Required Fields 
[00518] Name 

[00519] The Name of the Report. This is not a unique field. 

[00520] Optional Fields 

[00521] Controls 

[00522] Reports Tree View Control 

[00523] The tree view displays all of the reports, divided into each of the different 
report categories: 

[00524] Application Configuration - Attributes 

[00525] Application Configuration - Ciurency/Unit of Measure 

[00526] Application Configuration — Make Model 

[00527] Application Configuration - Sections 

[00528] Application Configuration - Templates 
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[00529] Entity Management - Assets 
[00530] Entity Management - Organizational Entity 
[00531 ] Entity Management - Readings 
[00532] Transaction Management - Transactions 
[00533] Transaction Management - Transaction Details 
[00534] Transaction Management - Transaction Header 
[00535] Security Management - Functional Roles 
[00536] Security Management - User Groups 
[00537] Security Management - Users 
[00538] System Integration 

[00539] Listed imder each report area will be all of the reports that a user has 
access to. Reports that a user will see within their tree view will be a combination of 
public and private reports. 
[00540] Public Checkbox 

[00541] Checking the Public checkbox on a report allows the user to share the 
report with the rest of the users within the system who have access to Report 
Management. If the PubUc checkbox is not selected, the report will only be viewable 
by the user who created it. 

[00542] The Public checkbox will be visible for all reports, A user will be able to 
check the Public checkbox if s/he has been given the access to create pubUc reports 
within their Functional Role for their User Group. The Public checkbox will be 
visible, but not enabled for public reports that s/he has not originated, or if s/he does 
not have the security ability to create public reports. The public checkbox will always 
be enabled if the user has the Public Administrator security function within his/her 
Fimctional Role. 

[00543] Criteria List Display - Criteria 

[00544] The Criteria List Display will display the list of criteria that the user has 
chosen to locate the destination object (Transaction, Asset, Template, etc.). All entries 
will be *anded' together (as opposed to an "or'' statement). When clicking one word of 
a statement, the entire criteria statement should be selected, and the parts of the 
statement are reflected in the Attribute and Condition pick lists, and the value text 
box. 
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[00545] Attribute Pick List - Criteria 

[00546] The Attribute Pick List serves as a way of setting comparison values. The 
Attribute pick list will fill with generic descriptors of data found within the database. 
[00547] Attributes preceded by a (*) are fimctions that the user has created through 
the Expression Builder for this report. 

[00548] The pick list will be disabled if the report is a public report not originated 
by the user, if the user does not have the Public Administrator security function within 
his/her Functional Role. 
[00549] Condition Pick List - Criteria 

[00550] The Condition Pick List will contain the conditions that are relevant to the 
data type of the selected attribute in the Attribute Pick List disclosed in Table L. 



String 


Date 


NuTtiber 


Check Boves 


Equals 


Today 


Equals 


Enabled (is 
checked) 


Greater Than 


Last Month 


Greater Than 


Disabled (is not 
checked) 


Less Than 


This Month 


Less Than 




Greater Than or 
Equals 


Equals 


Greater Than or 
Equals 




Less Than or 
Equals 


Greater Than 


Less Than or 
Equals 




Not Equal To 


Less Than 


Not Equal To 




Starts With 


Greater Than or 
Equals 






Ends With 


Less Than or 
Equals 








Not Equal To 







[00551] The pick list will be disabled if the report is a public report not originated 
by the user, if the user does not have the Public Administrator security function within 
his/her Functional Role. 
[00552] Value Text Box- Criteria 

[00553] The Value Text Box will hold the value that the data in the database will 
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be evaluated against in conjunction with the Condition Pick List value. 
[00554] Example: 

[00555] If I want to find all of the Transactions where the Vendor was Acme, and 
the Job Date was 4/15/2002, 1 will create the following statements identified in Table 
M within the 'Transaction Management - Transaction' report area: 





Statement 1 


Statement 2 


Attribute 


Vendor Name 


Trans Job Date 


Condition 


Contains 


Equals 


Value 


Acme 


4/15/2002 



[00556] Creating these two statements and adding them to the Criteria List Display 
will find all of the Transactions within the system whose Vendor Name contains 
Acme & their Job Date was 4/1 5/2002. 

[00557] The text box will be disabled if the report is a public report not originated 
by the user, if the user does not have the Public Administrator security fiinction within 
his/her Functional Role. 
[00558] Apply Button - Criteria 

[00559] The Apply button will select the values fi-om the Attribute Pick List, 
Condition Pick List, and the Value Text Box, will place the data in the Criteria List 
Display and re-initialize the fields - ready for a new set of criteria. 
[00560] Remove Button- Criteria 

[00561] The Remove button allows the user to remove the selected criteria set fi-om 
the Criteria List Display. The Remove button will be disabled until a criteria set is 
selected. 

[00562] View List Display- Results Presentation 

[00563] The View List Display will display the list of columns top down as the 
user has chosen to display them left to right. In addition to the Ust of results display 
columns, the View List Display will also indicate if the colimms have a sort applied to 
them, what order in which the columns are sorted, and if there will be any aggregate 
fimctions present in the selected column. 
[00564] Attribute Pick List- Results Presentation 

[00565] The Attribute Pick List serves as a way of setting comparison values. The 
Attribute pick list will fill with generic descriptors of data found within the database. 
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The attributes for each of the report areas are documented within each of the Search 
Functional Description Documents: 

[00566] Attributes preceded with a (*) are functions that the user has created 
through the Expression Builder for this report. (For more information see FD-1037 
Report Management - Expression Builder.doc) 

[00567] The pick list will be disabled if the report is a public report not originated 
by the user, if the user does not have the Public Administrator security function within 
his/her Fimctional Role. 

[00568] Sort Order Pick List- Results Presentation 

[00569] The Sort Order pick list works in conjunction with the Attribute pick list. 
Within the result set, the user has the opportunity to select how s/he would like the 
results sorted. This pick list is required when a Sort Type has been defined for the 
column. 

[00570] The Sort Order pick list holds numeric values. The values will always be 1 
more than there are colunms defined within the View List Display. The pick list will 
be disabled if the report is a public report not originated by the user, if the user does 
not have the Public Administrator security function within his/her Fimctional Role. 
[00571] Selecting a nimiber that is already in use by another column already 
defined, the current item will receive that numbered sort, and all columns already 
added to the View List Display with the same number and greater will shift 1 number 
larger. 

[00572] Example: 

[00573] The fields in Table N are defined for the Transaction report: 



Attribute 


Sort Order 


Sort Type 


Aggregate 
Function 


Header Reference # 


1 


Descending 


Group 


Transaction Entity 
Name 


2 


Ascending 


Group 


Transaction 
Amount 


3 


Ascending 


Sum 


Transaction Job 
Date 






Group 
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[00574] If a Vendor Name is added to the List with a Sort Type of Ascending, and 
a Sort Order of 2, the View Display List will adjust as disclosed in Table O: 



Attribute 


Sort Order 


Sort Type 


Aggregate 
Function 


Header Reference # 


1 


Descending 


Group 


Transaction Entity 
Name 


3 


Ascending 


Group 


Transaction 
Amount 


4 


Ascending 


Sum 


Transaction Job 
Date 






Group 


Vendor Name 


2 


Ascending 


Count 



[00575] Sort Type pick list- Results Presentation 

[00576] The Sort Type pick list will contain two (2) items: Ascending, and 
Descending. The Sort Type pick list allows the user to specify how the results of their 
search will be displayed. This pick list is required when specifying a sort order. 
[00577] The pick list will be disabled if the report is a public report not originated 
by the user, if the user does not have the Public Administrator security function within 
his/her Functional Role. 

[00578] Aggregate Function pick list- Results Presentation 

[00579] The Aggregate Function pick list will contain available functions based on 
the data type of the Attribute pick list - View as disclosed in Table P. 



String 


Date 


Number 


Check Boxes 


Group 


Group 


Group 


Group 


Coimt 


Coimt 


Average 


Count 


Max 


Max 


Count 




Min 


Min 


Max 








Min 








Sum 





[00580] Selecting an aggregate function for a report results column determines how 
the results are calculated for display purposes. 

[00581] Group - Once an Aggregate function has been set for one column within 
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the report results, all other columns will by default be set for Group. The Group 
Aggregate function will give a single result set for the like grouped items. It groups all 
records into a single record set that are the same results for the displayed columns. 
[00582] Average - The average is exactly or approximately the quotient obtained 
by dividing the sum total of a set of figures by the number of figures. In statistical 
terminology, it is the mean value. The Average aggregate function is only available 
for Number and Decimal data type fields. 

[00583] Count - The total number of records within the group. Available for all 
data types. 

[00584] Max - This function will pull out the largest value within a group of items. 
For Dates, it will result in the latest of the possible dates (most recent, or furthest in 
the future), for strings, it will result in the order of the ANSI character set (descending 
alphabetical order). 

[00585] Min - This function will pull out the smallest value within a group of 
items. For Dates, it will result in the earliest of the possible dates (furthest in the past), 
for strings, it will result in the order of the ANSI character set (ascending alphabetical 
order). 

[00586] Sum - The addition of all items within the group. Available for Number 
type fields only. 

[00587] Standard Deviation - Estimates standard deviation based on a sample. The 
standard deviation is a measure of how widely values are dispersed firom the average 
value (the mean). 

[00588] Variance - Estimates variance based on a sample. 
[00589] Example: 

Lets say that I am running a Transaction Report off of the following data in Table Q: 



Reference # 


Transaction Entity 
Name 


Transaction 
Amount 


Vendor Name 


123-001 


Sales Dq>artment 


400.51 


Acme 


123-001 


toy-123-00 


95.65 


Acme 


123-001 


toy-123-11 


75.00 


Acme 


123-002 


eal-00-001 


80.36 


Acme 


123-002 


toy-123-10 


24.62 


Acme 
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RR-002-1 


Corporate Office 


65.21 


ABCInc 


RR-002-1 


eal-00-002 


35.65 


ABCInc 


RR-002-1 


toy- 122-01 


78.01 


ABCInc 


RR-002-1 


toy-123-01 


500.68 


ABC Inc 


JT-001 


eal-00-001 


80.65 


Joe's Tune-up 


123-003 


Sales Department 


100.25 


Acme 


123-003 


eal-00-001 


900.65 


Acme 


123-003 


toy-123-00 


65.65 


Acme 


123-003 


toy-123-10 


83.64 


Acme 


123-003 


toy- 123-11 


81.63 


Acme 



[00590] Although all of the records within the original list are unique, what makes 
them unique is the combination of the Entity Name and the Reference Number. If I 
want to see a roll-up of all of the costs per vendor separated out by the entity name, I 
will place the aggregate function of Sum on the Transaction Amount, and the View 
List Display will look like the list disclosed in Table R: 



Attribute 


Sort Order 


Sort Type 


Aggregate 
Function 


Transaction Entity 
Name 


1 


Ascending 


Group 


Transaction 
Amount 




Ascending 


Sum 


Vendor Name 


2 


Ascending 


Group 



[00591] By dropping the Transaction Header Reference Number from my report 
results, the report will be generated, and all of the records that are the same will be 
combined, and their Transaction Totals, summed as disclosed in Table S: 



Transaction Entity Name 


Transaction Amount 


Vendor Name 


Corporate Office 


65.21 


ABC Inc 


eal-00-001 


981.01 


Acme 


eal-00-001 


80.65 


Joe's Tune-up 


eal-00-002 


35.65 


ABCInc 


Sales Department 


500.76 


Acme 


toy-122-01 


78.01 


ABCInc 
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toy-123-OO 


161.30 


Acme 


toy-123-01 


500.68 


ABCInc 


toy-123-10 


108.26 


Acme 


toy- 123-11 


156.63 


Acme 



[00592] View Order Up/Down Buttons - Results Presentation 
[005931 The View Move Up/Down buttons are positioned to the right of the View 
List Display Box. They are used to adjust the order of the column display left to right 
as they appear in the View List Display Box top down. 

[00594] When an item is selected within the View List Display Box, clicking the 
order up button will move the selected item up once for each tiirie the button has been 
clicked. Once the selected item is at the top of the list box, clicking the order up 
button will not perform any additional action. 

[00595] Clicking the order down button will move the selected item down once for 

each time the button has been clicked. Once the selected item is at the last in the list 

box, clicking the dovm button will not perform any additional action. 

[00596] The ordering buttons will be disabled if the report is a public report not 

originated by the user, if the user does not have the Public Administrator security 

function within his/her Fimctional Role. 

[00597] Apply Button- Results Presentation 

[00598] The Apply button will select the values from the Attribute, Sort Order, and 
Sort Type Pick Lists, and will place the data in the View Display List, and re-initialize 
the Attribute, Sort Order, and Sort Type fields - ready for a new set of criteria. 
[00599] Remove Button- Results Presentation 

[00600] The Remove button allows the user to remove the selected criteria set from 
the View List Display. The Remove button will be disabled until a criteria set is 
selected. 
[00601] Add 

[00602] CUcking the Add button will initialize the Detail Tab & clear out all fields. 
The attributes that will fill the Attribute pick lists will be dependent on the 

management area that was selected prior to clicking the add button. 

[00603] The Add button will be disabled when the ''List Reports" root node is 

selected. If the user selects the any management area nodes, or a report, the Add 
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button will be re-enabled. The add button will also be disabled if the report is a public 
report not originated by the user, if the user does not have the Public Administrator 
security function, or Update Report within his/her Functional Role. 
[006041 Replicate 

[00605] Clicking the Replicate button while a report is selected will copy the 
report, and clear out the name. The Report Name will need to be filled in prior to 
saving. Replicating a public report is allowed. The copy will be private. 
[00606] The Replicate button will be disabled when the "List Reports" root node or 
any of the management area nodes are selected. If the user selects a report, the 
Replicate button will be re-enabled. The replicate button will also be disabled if the 
report is a public report not originated by the user, if the user does not have the Public 
Administrator, or Update Report security function within his/her Functional Role. 
[00607] Delete 

[00608] Clicking Delete while a report is selected will delete the report. Delete will 
not be enabled if the "List Reports" root node, or if a management area is selected. 
[00609] The Delete button will only be disabled when the "List Reports" root node 
or any of the management area nodes are selected. If the user selects a report, the 
Delete button will be re-enabled. The delete button will be disabled if the report is a 
public report not originated by the user, if the user does not have the Public 
Administrator security function, or Update Report within his/her Fimctional Role. 
[0061 0] Export Format pick list 

[00611] The Export Format pick list specifies what the resulting file format will be 
when the report is exported. The Export Format pick list will contain 2 values: 
Extensible Markup Language (XML), and Tab Delimited Format. 
[00612] Export Button 

[00613] Export Button allows the user to start the search of the database with the 
search criteria that they have populated within the Criteria List Display, and export the 
results of the report as defined by the Export Format pick list. CUcking the Export 
Button will post the Windows Standard "Save As" window, allowing the user to 
control the placement and name of their exported report. 
[00614] Run Report Button 

[00615] Clicking the Run Report Button will allow the user to start the search of 
the database with the search criteria that they have populated within the Criteria List 
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Display. The Run Report Button will display the Results tab with the results of the 
report filled in. 
[00616] Save 

[00617] The Save button will allow the user to save all of the changes that the user 
has made to the entire transaction header (what is viewable in the tree view) to the 
database. The save button will be disabled if the report is a public report not 
originated by the user, if the user does not have the Public Administrator, or Update 
Report security function within his/her Functional Role. 
[00618] Cancel 

[00619] CUcking the Cancel button will revert back any changes that have been 
made to the report to what it was when it was last saved. If the report is new, and the 
Save button has not yet been clicked, the cancel button will cancel the addition of the 
record to memory, and the database. 
[00620] Business Logic 

[00621] Only the user who created a public report can edit that report. 
[00622] Transaction Reports: A user may get additional results than if the user ran 
the same query within the Search functionality of Transaction Management because: 
within Transaction management, the user must have data access to all entities that a 
transaction header is associated with in order to view that Transaction Header within 
Transaction Management. Because the entire Transaction Header does not have to be 
retrieved to appear on a report, if only parts of the Transaction Header are still within 
the user's data access, the data will show up on a report. 

[00623] Entity & Transaction Management Reports: Unless dates are specified, all 
reports are run as of the current date. 

[00624] A user who has access to public reports, however does not have the 
security to create public reports may replicate a public report. In this event, the user 
will become the originator, and the report will become private 

[00625] If an originator of a public report gets deleted (future functionality) the 

report should get deleted. Prior to deleting the user, the administrator can duplicate the 

report, and then become the owner. 

[00626] Security Requirements: 

[00627] Users will see only their own private reports. 

[00628] Reports will be additionally filtered by the user's data access 
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[00629] The management areas that the user has hsted within the tree are only 

those management areas that the user has at least view access to. 

[00630] It will be a security role for the user to be able to create & edit public 

reports. 

[00631] If a user has view access to List Reports, s/he will have access to view 
public reports. 

[00632] There will be an additional secvuity access for a user to edit other's public 
reports. 

[00633] An example of Audit Trail information is disclosed in Table T: 



Data Access Module 



Audit Trail Description 



Audit Trail Reason 



Creator ID The User ID of the user Track which user entered the cost 

who created the report information 
[00634] The reports audit trail isn't an audit trail in the same way as the Entity & 
Transaction audit trails. The audit trail here really only captures the creator of the 
report for two purposes: 

[00635] To determine which reports are available to a user (all user created & 
public reports) 

[00636] To determine who can edit a public report (only the creator and Public 
Administrator) 

[00637] Messages are disclosed in Table U: 



Contro 


Message 


Message Text 


Criteria 


Action 


1 Name 


Name (ID) 








Save 


No Name 


Report Name is a required 


Report Name is null 


Retum user to Name 






field 




field. 


Run 


No Data 


This report has returned no 


result records = 0 




Report 




records. 







/Expor 
t 
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L/Oniro 


Nfess&ge 


jviessage lexi 


Criteria 


Action 


1 rNoine 










Run 


JNo Results 


There are no columns 


View List Display 


Report 


Detinea 


defined within your results 


=0 records 


/Expor 




presentation. You must 




t 




have at least 1 column 








defined as a result. 




Delete 


Confirmati 


Are you sure you want to 






on 


delete this report? 





[00638] Page Name: Report Management - Expression Builder 

[00639] The Report Management is where users will go to export and view 

consolidated information about the different management areas within the AIM 

Application. Users will be able to extract data from the database based on criteria that 

they set up, and will be able to view and sort based on the fields that are relevant to 

them. 

[00640] The List Reports are based on the Search tabs within each of the 
Management Areas. Each area within AIM that has a Search Tab will be represented 
within List Reports. The List Reports area of Report Management will display and 
allow users to create lists of information fi-om the database. 

[00641] The Expression Builder tab within the List Reports allows a user to build 
very basic formulas, or calculations, and store them as attributes accessible for use as 
criteria statements or viewing and sorting columns within the report result set. 
Expressions will display in the Attribute pick lists on the Detail tab with an asterisk 
(*) preceding the expression name. 
[00642] Navigation 

[00643] The user will access this page fi-om the Navigation Menu. 
[00644] Page Mode 

[00645] Modify: Like all of the other AIM Management areas, if the user has 
access to Reports Management, s/he will enter it in read/write mode. 
[00646] Page Entry 
[00647] Report Management 

[00648] When the page is displayed, the screen is divided into two distinct areas. 
On the lefts side of the screen, users will see a tree. The tree view will display each of 
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the List Report Types, and all of the reports that a user has access to, regardless if they 
are pubUc or private. A tabbed pane (which will serve for providing the user with 
more information about the report selected within the tree view) will appear on the 
right 2/3rds of the screen. Selecting an item in the tree view will display the details for 
that item within the tabbed pane. 

[00649] Upon Entry to the Report Management Area, the "List Reports" root node 
is selected in the tree, and Detail is the first tab, and fironted. Because the "List 
Reports" node is the selected node upon page entry, the controls on the Detail tab will 
be disabled. Remaining Tabs will appear in the following order: Expression Builder, 
and Results. All buttons will be disabled imtil a report or report area is selected. 
[00650] Expression Builder Tab 

[00651] Upon entering the Expression Builder . Tab for an existing report, the 
Expression List will list all of the expressions that have been defined for this report. 
None of the Expressions will be selected. 
[00652] Data Fields 
[00653] Required Fields 
[00654] Name 

[00655] The Name of the Expression. This is a unique field per report. 

[00656] Optional Fields 

[00657] none 

[00658] Controls 

[00659] Reports Tree View Control 

[00660] The tree view displays all of the reports, divided into each of the different 
report categories: 

[00661] Application Configuration - Attributes 

[00662] Application Configuration - CurrencyAJnit of Measure 

[00663] Application Configuration - Make Model 

[00664] Application Configuration - Sections 

[00665] Application Configuration - Templates 

[00666] Entity Management - Assets 

[00667] Entity Management - Organizational Entity 

[00668] Entity Management - Readings 
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[00669] Transaction Management - Transactions 
[00670] Transaction Management - Transaction Details 
[00671] Transaction Management - Transaction Header 
[00672] Security Management - Functional Roles 
[00673] Security Management - User Groups 
[00674] Security Management - Users 
[00675] System Integration 

[00676] Listed imder each report area will be all of the reports that a user has 
access to. Reports that a user will see within their tree view will be a combination of 
public and private reports. 
[00677] Expression List 

[00678] The Expression List will list all of the expressions that have been created 
for, and are available to the selected report. 
[00679] Expression Text text box 

[00680] Upon selecting an expression from the Expression List will display the text 
of that expression within the Expression Text text box. 

[00681] The Expression Text text box is editable by clicldng in the text box & 
editing as one would edit text. No validation will be performed as the user is editing 
the expression. Valid characters and arguments for the expression text are: 
[00682] Numbers 0-9 
[00683] +,-,*,/,(,) 

[00684] Valid Attributes for this type of report 

[00685] Users may type directly into the Expression Text field to create the 
calculation, use his/her [Backspace] and [Delete] Iceys to delete xmwanted characters 
and symbols within their expression. Other keystrokes that will be available for the 
user to use are [Ctrl + C] (copy), and [Ctrl + V] (paste), to re-arrange the arguments 
within their expression. 
[00686] Attribute pick list 

[00687] The attribute pick list will contain all of the number type attributes 
available for the associated report area. Selecting an attribute within the pick list will 
place the attribute at the cursor position within the 'Expression Text' text box. 
Attributes will appear with brackets ([ ]) around them once they are placed in the 
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'Expression Text' text box. 
[00688] + Button 

[00689] Clicking the + button will place a plus sign (+) at the cursor position 
within the 'Expression Text' text box. 
[00690] Button 

[00691] Clicking the - button will place a minus sign (-) at the cursor position 
within the 'Expression Text' text box. 
[00692] /Button 

[00693] Clicking the / button will place a division symbol (/) at the cursor position 
within the 'Expression Text' text box. 
[00694] Button 

[00695] Clicking the * button will place an asterisk (*) at the cursor position within 

the 'Expression Text' text box. 
[00696] ( Button 

[00697] Clicking the ( button will place an open parenthesis at the cursor position 
within the 'Expression Text' text box. 
[00698] ) Button 

[00699] Clicking the ) button will place a closed parenthesis at the cursor position 
within the 'Expression Text' text box. 
[00700] Apply Button 

[00701] Clicking the Apply button will either add the expression to the Expression 
List, or update the expression in the Expression List if any changes have been made. 
[00702] Some basic validation will be performed on the expression upon clicking 
apply; 

[00703] Repeated operators 

[00704] Invalid characters (a-z, other invalid operators) 
[00705] Matching parenthesis 

[00706] Confusing operations (example: [List Price] -+* [Original Equipment 
Cost]) 

[00707] Remove Button 

[00708] Clicking the Remove button will remove the selected expression from the 
report. 
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[00709] (See Messages Section Below) 
[00710] Add 

[00711] Clicking the Add button will initialize the Detail Tab & clear out all fields. 

The attributes that will fill the Attribute pick lists will be dependent on the 

management area that was selected prior to clicking the add button, 

[00712] The Add button will only be disabled when the "List Reports" root node is 

selected. If the user selects the any management area nodes, or a report, the Add 

button will be re-enabled. 

[00713] Replicate 

[00714] Clicking the Replicate button while a report is selected will copy the 

report, and clear out the name. The Report Name will need to be filled in prior to 

saving. Replicating a public report is allowed. The copy will be private. 

[00715] The Replicate button will only be disabled when the "List Reports" root 

node or any of the management area nodes are selected. If the user selects a report, the 

Replicate button will be re-enabled. 

[00716] Delete 

[00717] Clicking Delete while a report is selected will delete the report. Delete will 
not be enabled if the "List Reports" root node, or if a management area is selected. 
[00718] The Delete button will only be disabled when the "List Reports" root node 
or any of the management area nodes are selected. If the user selects a report, the 
Delete button will be re-enabled. 
[0071 9] Export Format pick list 

[00720] The Export Format pick list specifies what the resulting file format will be 
when the report is exported. The Export Format pick list will contain 2 values: 
Extensible Markup Language (XML), and Comma Separated Value (CSV). 
[00721] Export Button 

[00722] Export Button allows the user to start the search of the database with the 
search criteria that they have populated within the Criteria List Display, and export the 
results of the report as defined by the Export Format pick list. Clicking the Export 
Button will post the Windows Standard "Save As" window, allowing the user to 
control the placement and name of his/her exported report. 
[00723] Run Report Button 

[00724] Clicking the Run Report Button will allow the user to start the search of 
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the database with the search criteria that they have populated within the Criteria List 
Display. The Run Report Button will display the Results tab with the results of the 
report filled in. 
[007251 Save 

[00726] The Save button will allow the user to save all of the changes that the user 
has made to the entire transaction header (what is viewable in the tree view) to the 
database. 
[00727] Cancel 

[00728] Cliclcing the Cancel button will revert back any changes that have been 
made to the report to its definition when it was last saved. If the report is new, and the 
Save button has not yet been clicked, the cancel button will cancel the addition of the 
record to memory, and the database. 
[00729] Business Lx)gic 

[00730] Expressions are only associated with the report that they have been created 
under. 

[00731] The expression needs to make some sense. 
[00732] Security Requirements: 

[00733] If a user has access to create or edit a report, s/he has access to create 
expressions within the expression builder. 
[00734] Audit Trail: 

[00735] There is no audit trail for the Expression Builder, 
[00736] Messages in Table V: 



Contro 


Message 


Message Text 


Criteria 


Action 


1 Name 


Name (ID) 








Save 


No Name 


Report Name is a required 


Report Name is null 


Return user to Name 






field 




field. 


Run 


No Data 


This report has retumed no 


result records = 0 




Report 




records. 







/Expor 
t 
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Contro 


jVLessEge 


iviessage i exi 


i^mena 


ACiion 


1 IN£UTie 


iNanie 








Run 


No Results 


There are no colxmms 


View List Display 




Report 


Denned 


defined withm your results 


=0 records 




/Expor 




presentation. You must 






t 




have at least 1 column 










defined as a result. 






Delete 


Confirmati 


Are you sure you want to 








on 


delete this report? 






Remov 


Remove 


This expression is bemg 


11 the expression has 


OK - remove the 


e 


Expression 


used on this report. Are 


been used in the 


column from the 






you sure you want to 


Results Presentation, 


Results Presentation, 






remove it? 


or the Criteria 


and/or Criteria 








statement 


statement 


Apply 


Duplicate 


This Expression Name is 








Expression 


already used for this report. 










Please type another name. 






Apply 


Formula 


The formula you entered 




Return user to 




Error 


contains an error. Please 




Expression Text 






correct the error prior to 




field 






saving. 






Apply 


non- 


The formula you entered is 


#of O'o'C 


Return user to 




matching 


missing an [open/close] 




Expression Text 




parenthesis 


parenthesis, please correct 




field 



this error prior to saving 
[00737] Page Name: List Reports - Summary 

[00738] The Report Management is where users will go to export and view 
consolidated information about the different management areas within the AIM 
Application. Users will be able to extract data from the database based on criteria that 
they set up, and will be able to view and sort based on the fields that are relevant to 
them. 

[00739] The List Reports are based on the Search tabs within each of the 
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Management Areas. Each area within AIM that has a Search Tab will be represented 
within List Reports. The List Reports area of Report Management will display and 
allow users to create lists of information from the database. 

[00740] The Summary page will mainly be used for public reports where the user 
running the report is not the user who created the report. Because a user is unable to 
modify any of the report set-up, the Summary tab allows for an understated interface 
to the report parameters that are editable for a public report. 
[00741] Navigation 

[00742] The user will access this page from the Navigation Menu. 
[00743] Page Mode 

[00744] Modify: This page will always be in Modify Mode. If a user has access to a 
public report, this will be the screen that they will be able to modify the Summary tab. 
[00745] Page Entry 
[00746] Report Management 

[00747] When the page is displayed, the screen is divided into two distinct areas. 
On the lefts side of the screen, users will see a tree. The tree view will display each of 
the List Report Types, and all of the reports that a user has access to, regardless if they 
are public or private. A tabbed pane (which will serve for providing the user with 
more information about the report selected within the tree view) will appear on the 
right 2/3rds of the screen. Selecting an item in the tree view will display the details for 
that item within the tabbed pane. 

[00748] Upon Entry to the Report Management Area, the "List Reports" root node 
is selected in the tree, and Search is the first tab, and fronted. Remaining tabs will 
appear in the following order: Summary, Detail, Expression Builder, and Results. All 
buttons will be disabled until a report or report area is selected. 
[00749] Report Summary Tab New 

[00750] Since a user cannot re-save their settings to a public report, the Summary 
tab will always appear in a "new" state. 
[00751] Data Fields 
[00752] Optional Fields 
[00753] Begin Date 

[00754] The Begin Date represents the beginning date of the report. Depending on 
the category of report that the user is creating, this date will be evaluating different 
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dates within the database 
[00755] Transaction Header: 

[00756] The Begin Date for Transaction Header Reports will evaluate the 
Transaction Header Date, and retxim all transactions headers where the Transaction 
Header Date is greater than or equal to the Begin Date 
[00757] Transaction: 

[00758] The Begin Date for Transaction Reports will evaluate the Transaction 
Date, and return all transactions where the Transaction Date is greater than or equal to 
the Begin Date 

[00759] Transaction Detail: 

[00760] The Begin Date for Transaction Detail Reports will evaluate the 
Transaction Detail's parent Transaction Date, and return all transaction details where 
the Transaction Date is greater than or equal to the Begin Date 
[00761] Asset Entity: 

[00762] The Begin Date for Asset Entity Reports will evaluate the History records 
for each of the assets within the system. Running the report will return all assets 
where the last history record end date is greater than or equal to the Begin Date 
[00763] Logic: 

[00764] The dividing line for 2-digit interpretation should be 1950. Meaning that if 
someone types in 01-01-51, the year should default to 1951. If a user types 101048, 
the year should default to 2048. 

[00765] If a user intends to type 1932, they must type the 4 digits. 

[00766] Acceptable formats: 

[00767] 010102 

[00768] 01/01/02 

[00769] 1/1/02 

[00770] 01-01-02 

[00771] 1-1-02 

[00772] 1102 (the last two digits would always be the year, depending on how 
many digits are left would determine the month & day (if left with 3, 1 think it is safe 
to assume that the first digit is the month & second 2 are the date) 
[00773] End Date 
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[00774] The End Date represents the ending date of the report. Depending on the 
report that the user is creating, this date will be evaluating different dates within the 
database. The end date will pre-fiU with the current date. This field is required. 
[00775] Transaction Header: 

[00776] The End Date for Transaction Header Reports will evaluate the 
Transaction Header Date, and return all transactions headers where the Transaction 
Header Date is less than or equal to the End Date 
[00777] Transaction: 

[00778] The End Date for Transaction Reports will evaluate the Transaction Date, 
and return all transactions where the Transaction Date is less than or equal to the End 
Date 

[00779] Transaction Detail: 

[00780] The End Date for Transaction Detail Reports will evaluate the Transaction 
Detail's parent Transaction Date, and return all transaction details where the 
Transaction Date is greater than or equal to the End Date 
[00781] Asset Entity: 

[00782] The End Date for Asset Entity Reports will evaluate the History records for 
each of the assets within the system. Running the report will return all assets where 
the first history record start date (aka: In Service Date) is less than or equal to the End 
Date. 

[00783] Controls 

[00784] Report Hierarchy Timehne 

[00785] The Report Hierarchy Timeline allows the user to specify what data is 
retrieved when running a report. The parameters entered are Organizational structure. 
Asset structure, and Asset history. In order to determine which Report Timeline the 
user will select, the user will ask him/herself a few questions: 
[00786] Organization Hierarchy 

[00787] Do I want to see all of the different parent's that my org entities have 
belonged to? ^ 
[00788] Or do I want to see the org entities in their locations as one point in time? 
[00789] Asset Hierarchy 

[00790] Do I want to see all of the different parent's that my assets have belonged 
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to? 

[00791] Or do I want to see the assets in their locations as one point in time? 
[00792] History 

[00793] Do I want to see the complete historyl of the asset? 1 History refers to all 
of the transactions, and readings associated with the asset or organizational entity. 
[00794] Or do I only want to see the history of the asset when the asset was with its 
parent? 

[00795] Org Hierarchy: Asset Hierarchy: History 

[00796] The items within the Org Hierarchy: Asset Hierarchy: History pick list will 
produce the report scenarios based on the questions asked above. 
[00797] Static: Viewing the hierarchy in a static mode will display the org 
hierarchy or asset hierarchy as they appeared at one point in time, (similar to the 
Entity Management tree view control) 

[00798] Dynamic: Viewing the hierarchy in a dynamic mode will display the org 
hierarchy or asset hierarchy as they have ever appeared within the company. The 
viewer may see the same organization or asset twice because of movement within the 
company. 

[00799] Static: Static: Unlimited 

[00800] This report is an excellent selection for viewing the complete maintenance 
history for a particular asset, or facility. The organization's hierarchy is static as of the 
Activity Date, and the assets are also where they appeared on that date. All history for 
assets and organizations are retrieved. There is no security as entities are moved 
through out the organization. 

[00801] So, even though an asset has only been within my data access for 3 weeks, 
I will be able to see the entire maintenance history for its lifetime within the 
application. 

[00802] A user will have access to this report perspective if it has been granted in 

the user's Functional Role, 

[00803] Static: Dynamic: Hierarchy 

[00804] This report will show asset movement within the organization. The 
organization's hierarchy is static as of the Activity Date, however the assets will be 

1 History refers to all of the transactions, and readings associated with the asset or organizational entity. 
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dynamic; an asset may show up twice in a report because it may have moved from one 
location to another. The history records that are retrieved are the history as the asset 
has resided with its parent. 

[00805] A user will have access to this report perspective if it has been granted in 

the user's Functional Role. 

[00806] Static: Static: Hierarchy 

[00807] This report is an excellent selection for viewing the complete maintenance 
history for a particular asset, or facility as it has resided within an organization. The 
organization's hierarchy is static as of the Activity Date, and the assets are also where 
they appeared on that Activity Date. The history records that are retrieved are the 
history as the asset has resided with its parent. 

[00808] The difference between this report and the first report {Static: Static: 
Unlimited) is that the first report will display the entire history of the items, whereas 
here, the only history retrieved is for the time that the entity has been the history 
dependent is on its life at its parent. 

[00809] A user will have access to this report perspective if it has been granted in 

the user's Functional Role. 

[00810] Dynamic: Dynamic: Hierarchy 

[00811] This report shows all entities that have ever been associated with a parent 
entity. The report will pull all the organizational entities that have ever been 
associated with one specific organizational entity (determined by Data Access, or 
Criteria statements for the activity date. The history records that are retrieved are the 
history as the asset has resided with its parent. 

[00812] A user will have access to this report perspective if it has been granted in 

the user's Functional Role. 

[00813] Entity Picker & display field 

[00814] By default the entity picker text field will be populated with the user's top- 
level data access. They may select a different entity to run the report off of by 
selecting the entity picker to choose a different entity within their data access view. 
The name of the entity will appear in the corresponding text field. 
[00815] Business Logic 

[00816] Since these are duplicate fields from the Detail tab, the data from the fields 
on the Detail tab will populate with the data that the user entered on that page. The 
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Summary tab will not "force" any changes to the Detail tab. 
[00817] Security Requirements: 
[00818] None for this screen. 

[00819] Figures 22 and 23 disclose process-level views for the functionality of 
building queries 106 to generate reports 107. 

[00820] At 1300, the creation and implementation of a configurable data design is 
provided through a user interface. At 1302, a query 106 is received to automatically 
generate a report 107 in accordance with the customized data design 113 as 
configured by one or more users 102. The process ends, awaiting the submission of 
additional queries 106 as desired. 

[00821] Figure 23 discloses a more detailed process flow view, in which different 
types of information are included in the query 106. At 1310, a data design 113 is 
defined in terms of asset attributes, organization attributes, and transaction attributes. 
At 132. the defined data design is populated with data captured from local controllers 
in close proximity to the assets. At 1314. a query is built using at least one type of 
user-defined attribute, and potentially multiple attributes of multiple types. At 1316, 
one or more analysis values are created in accordance with the data design from the 
query 106. At 1318, one or more reports are automatically generated. At 1320, one or 
more responses may be automatically invoked in response to particular analysis values 
contained in the report 107. The process ends, awaiting the submission of additional 
queries 106 as desired. 

V. DATA DESIGN 

[00822] Figure 24 is a block diagram illustrating the relationships between Figures 
24a through 24h. Figures 24a through 24h illustrate an example of a physical 
database table layout that can support the highly configurable data design 113 used by 
the system 100. 

VI. ALTERNATIVE EMBODIMENTS 

[00823] In accordance with the provisions of the patent statutes, the principles and 
modes of operation of this invention have been explained and illustrated in preferred 
embodiments. However, it must be understood that this invention may be practiced 
otherwise than is specifically explained and illustrated without departing from its 
spirit or scope. 
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